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Erosion of U.S. 
Shorelines 


S. Kimball May, Robert 
Dolan, and Bruce P. 

Hayden 

Department, uf Environmental Sciences, 
University of Virginia. Charlottesville. 

Virginia 22903 

We have assembled d;ita on ilic raic uf rfiiiiigi- 
0 f the U.s. shorelines, including those ul ihe 
Gitai Lakes- Obtained from geologists mid engi- 
nf ff t . 0 ur data base covers IfiHfl sites. 'I'he na- 
uhuI average (unwcighietl) shoreline erosion 
Hie b 0.40 m/yr. Along the Aihtniic cuasi the 
image rale of recession is 0.8 ni/yr; liic t’mir 
(uu ii 1.8 ni/yr; and the Pacilic const rale, 
including Alaska, is 0.005 m/yr. Staiisiirs for 
Ddann Bay, Chesapeake B;iy. and l he (ircat 
Liiu ire also wmmarized. 

Introduction 

The River and Harbor Act of l'J(»8 issued n 
mandate to the U.S. Army Cui ps uf Engi- 
neers to compile an inventory or the nation's 
toanJines, including the Great Lakes. Tlic fi- 
nal summary, “A Report on the National 
Shoreline Study," indicates that of the na- 
tion's 84,240 miles of coastline, 20,500 miles 
could be categorized as "seriously eroding” at 
the dine the study was initiated [£'.£. Army 
Cap! of Engineers (USACE), 1971], Nine re- 
gional reports provide specific information 
and proposals for corrective measures. 

In evaluating the National Shoreline Study, 
the General Accounting Office determined 
that lack of adequate funding and pcisonnel 
and inconsistencies in meihudolugy and as- 
sessment criteria prevented the study fnun 
satisfying any but the broadest requirements 
of the mandate [l/.S. Cenenil Atroimiing Office, 
1975}. However, to date, the National Shore- 
line Study has remained the only comprelien- 
sire assessment of coastal conditions on a na- 
tionwide scale. 

In 1979 we reported on rales til shoreline 
erosion of the mid-Atlantic cuusi fmin New 
Jersey to North Carolina [ Dolnn et ai, 1979). 
Since then, under apon.sm-shi|i of the U.S. 
Geological Survey, we have assembled ri.iiu 
onshoreline changes for the remainder uf 
ihe United States, including Chesapeake Bay, 
the Great Lakes, and Alaska. The infi>nn.i- 
twn is designed fur presentation as a series of 
US. Geological Survey maps drafted at a 
1:2.000,000 scale, as a 1 :7,fitj|i.t»ii0 swale map 
ffl i National Atlas format. The assembled 
data bank of shoreline rales ul change is ar- 
“«ible in a computerized Coastal Lrosinn ln- 
“nnaLion System (CEIS) at the University of 
‘ixginia. We are currently analyzing coastal 
™urds and arc developing suitiaticsil evalua- 
of vulnerability to coastal processes. 

are included in CEIS and are dc- 
m a separate map scries. We will dis- 
™ss coastal hazanls in a subsequent report, 
a ihis paper we present a summary of the 

dterences in erosion rates for various geo- 
S^phic regions of tlic United Slates. 


Mechanisms for 
Shoreline Change 

Shorelines recede when the forces of ero- 
l ^ e amouni of sediment supplied 
unH °T The 8 realcl die deficiency of 
m higher the wave energy, the 

t_ ra P lc * l ”e rale of erosion. Any of three 
tan ™&y. sediment supply, or sea level) 
ance ^ Ulrou ®* 1 dme and change the bal- 

HWtti Transport 

c i asses sand movement 
tn, i fa v )ns, hi e for mosL changes occurring 
*h)ne ih CS , ant ^ harrier islands: ( I ) movement 
c wsi at a Sh01 ^ w hen waves approaching the 
®e nrm n an ® e sct U P “diment transport- 


inovcmin, , 'ongshore currents: (2) 

hioh ‘ ^"jss the shore during periods of 
i* derail and ddes when water levels may 
oierwashfvl. 10 P°' nt that the beach is 

by v,i n j and (3) movement of sediment 
A|Jilf aion ' 

these dfiiJ™ ^ harrier islands respond to 
e * 1 ilimilU, nani Pr ocess «: there are, howev-' 
1968- GnAt 1 re 8' ona l differences [Fisher, . 
i° r examni rt a ^' * 9 ^]. In the northeast, 
Snd lariTi* h.‘ overwas h occurs less frequently, 
ledimeni S^fFs have formed from 

along the Ju 1 , frorn glacial deposits, while 
fingej "J'd'Allaniic coast, where tide 
Dl0n proce s ^ Wer ' ° verwas h 1* a more cqm- 
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mid-laiuudes. Eacli year, between SO and 40 
such storms generate potentially damaging 
surges and waves. The Lincoln's Birthday 
storm of February 12, 1973. for example, 
caused severe bench erosion along the coast 
front Long Island, New York, to Miami. Flor- 
ida. and the Ash Wednesday storm or March 
7, I9ti2. produced waves over 10 ni high, 
damaging millions of dollars or property 
along the mid- Atlantic coast [Coofteman and 
Rusendal, I9G2J. Similarly, a series of exira- 
tmpical storms in December 1982 and Janu- 
ary 1983 caused extensive damage to the 
beaches and shoreline developments along 
the California coast. 

Water Levels and Sea Level Fluctuations 

Gradual variations in water level occur 
through titles, storm singe, and long-ienn sea 
level fluctuations. Tidal anion alone has little 
effect on long-term shoreline change, but 
when storm surge and high waves are super- 
imposed, elevation and depression of the wa- 
ter level becomes an important agent in sedi- 
ment transport. 

As a result of the moon's elliptical orbit, 
there is a mininml distance between the inonn 
and earth once during each revolution. When 
this coincides with sysygy, higher tides, called 
perigean spring tides, are generated. UW 
[197(3] shows a strong coincidence of cata- 
strophic storms and perigean spring tides. 
One hundred of the most severe coastal 
storms between 1635 and 1976. including the 
Ash Wednesday storm of 1962, occurred at 
the time or perigean spring tides. 

During the Wisconsin glacial period, ap- 
proximately 15,000 B.P., sea level was about 
120 in lower than it is today, and the shore- 
lines of the Atlantic and Gulf coasts were 60- 
150 km seaward of their present position. Sea 
level reached within several meters of the 
present level about 5000 yr ago and lias re- 
mained fairly stable since then. However, a 
slow rise over the past 2000 years has result- 
ed in recession of shot clitics and enlargement 
uf CMitsial bays and sounds. Over the past H.M 
yr, die rise has been rapid, mulling slightly 
more than 30 cm and Cun by, 1975). 


Measurement 
of Shoreline Change 

The national shut dine erosion maps ate 
based un data acquired by a variety ««l meth- 
ods ranging from precise engineering surveys 
to general appraisals of old photographs. The 
advantages ami disadvantages of these meth- 
ods arc listed below [Dolan et at., 1978): 

Repealed Ground Surveys 

Cost: Data acquisition is expensive because 
of the large number of man hours required. 
Accuracy: Resolution on the order of 0.01 m 
ground distance. Advantages: (I) Measure- 
ments arc direct. (2) Individual measure- 
ments may be updated at relatively moderate 
cost. (3) Methodology is coinmunly under- 
stood by the public. (4) Measurement Is com- 
mensurate with local property records. Disad- 
vantages: ( 1 ) Historical timeline c»r data usual- 
ly not available. (2) Accuracy oF measurement 
greatly exceeds the resolution of shoreline 
definition. (3) Along-the-coasL density is poor. 
(4) Systematic updating of extensive coastal 
ranches Is expensive and lime consuming. 

Historic maps and charts 

Cost: Existing maps and charts are general- 
ly inexpensive, but costs associated with gen- 
erating new maps are high. Accuracy: Esti- 
mates of map accuracy are often unavailable, 
but can be esuinated in tens of meters. Ad- 
vantages: Maps and charts from the mid- 
1800‘s are available for much of the United 
States, thus providing an unusually long time 
frame For determination of shoreline 
changes. Disadvantages: (I) Irregular avail- 
ability. (2) Unstable map bases. (3) Low accu- 
racy and resolution: (4) No correction for sea 
state or ride level.' 

Aerial Photography ... 

Cost: Givdn the along-the-doast density of 
available data, the cost Is rated as low. Accti- 
racy: Resolution of data vanes with scale 0^ 
photography and; methods emp|oyed. Errors 

Si the range of 2.5 m ground distance are 

typical (DoL et 

Afong-th e-coast resolution is h,gh. ft Hwf; 
cal data for the last 40 year**™ usually avail- 
able: (3) Daw aroti/ne-apeclfic. (4) Shoreline 
definition is within the resolution error of 
Sns'being anilyte* (5> Repeated cover- , 
L i 8 inexpensive if exlensive coastal are* i . . 
ara Included- (6) Frequent coverage « 


Data Collection 
and Analysis 

The national shoreline change data hank 
was created from the besL and must compre- 
hensive of existing information sets contribut- 
ed by coastal scientists nationwide. Initially, 
the approach was to obtain maximum cover- 
age by using the most readily available data 
sets. Preference was given m studies with a 
wide range, both temporal and spatial, and 
which were already available in graphic form. 
Once the broad reaches were cuvcred, higher 
resolution, site-specific inhumation was intro- 
duced. Appropriate district and division of- 
fices of the U.S. Army Corps of Engineers 
were contacted for information. Because of 
their involvement with the National Shoreline 
Study, the Corps was able 10 provide up-to- 
date lists of coastal scientists and oilier con- 
tacts who could provide data. Requests for 
data were also made to state nlfices with re- 
sponsibility for coastal affairs, sea grant of- 
fices, and university departments. 

Most contacts provided reports, data sets, 
and/or further contacts. It was quickly estab- 
lished that the inid- Atlantic, southeast. Gulf, 
and Great Lakes areas arc data rich. In con- 
trast, the Pacific. Alaskan, and northeast 
coasts have not been surveyed as extensively 
or quantitatively. These areas lack informa- 
tion because shoreline change is episodic and/ 
or catastrophic so a continuous duy-in-dny 
threat is not perceived by the coastal commu- 
nities, or the population densities arc so low 
dial continuous shoreline intiniioriiig is nut a 
high priority. 

As the data were collected, they were trans- 
ferred onto 1:2,000,6(10 scale Mylar transpar- 
encies. lit many instances, two ur mote infor- 
mation sets were available for a given reach. 

In such cases, time span and currency of in- 
formation were considered. More recent 
studies were chosen over older ones because 
they are generally made with knowledge of 
preceding work and reflect the eatliet infor- 
mation. Where a choice of length or historical 
record appeared, long-term rates were fa- 
vored over short term lor two reasons: More 
of the data sets present average rates liased 
011 the study of chat is draltcd ill tlic late I9ili 
century unto which successive series of maps 
and aerial imagery wete sit pet i 111 posed, so. 
using the longesi period uf rccnid made the 
majority uf studies similar in let ms ul the ini- 
tial baseline, and die eileus uf single cata- 
strophic events wete filtered. 

lit areas where detailed information was 
nut available for periods of over I0(J yr, ihe 
measurement base or type became a criterion 
fur inclusion. Since the development of map- 
ping-qualiiv aerial photography in the 1 930's, 
die qii.iiiiituaUun of shoreline changes ovet 
large rcjvlies ul the <o,«t has become possi- 
ble. Tlic period of record is generally 4U-50 
yr, and Lhe studies or data are all current, so 
die effects of recent engineering structures 
are usually included. 

The rate of shoreline change, length, and 
final year of study and measurement base are 
indicated on our 1 :2, 000,000 scale maps for 
each reach. At this scale. 2 km ground dis- 
tance is I mm map distance. To record the 
maximum amount of information, all data 
were processed to conform with a minimum 
mapping unit of 5 mm. Where barrier islands 
are present, islands shorter than the mini- . 
mum mapping unit are kepi as a single unit. 
We attempted to group similar recession rales 
together but not to average rales for islands 
with significantly higher or lower rates on ad- 
jacent islands. 

After all the data sets were recorded on the 
Mylar maps, the information was processed 
to create a set of maps, also at a scale of 
] :2,000,00a, on which rate classes are deplet- 
ed in an easy to read manner (Figure I ). Our 
objective was to have broad enough classes lo 
include significant variation about the low 
resolution means yet narrow enough to do 
justice lo those high resolution studies with 
low variances. The errors involved in obtain- 
ing average rates of change from limited 
numbers of profiles is somewhat diminished 
by the use of rate classes. The broad dnsses 
will bracket the true rate for a given reach in 
an acceptable graphic form. For more de- 
tailed information, we will refer the users to 
the original data sources. 

Coastal Erosion 
Information System 

All Information gathered for the map se- 
ries is contained in an easv-access computer- 
ized informniion system [May et al„ 1982}. 
CEIS is designed to provide rite user with 
original rattS-of-changc data, primary sources, 

’ statistical summaries, and notes regarding 
special interest features for any given reach ■ 

of coast The in formation is stored in grid 

‘ cells, which are 3- min latitude or longitude -■ 
: on a side: Each cell Is filed and identified by 
the latitude and longitude of it? northwest ; , 

. comer.'"' . • ' '• ‘ ' 

. The system is designed in a tutorial mode 
: fur Mtvlltfr R rresil. Once loiitfed into ihe.svs- 
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Fig. I ■ Example of the N:iliim;il Elu- 
sion Maptliiifi: Gull and Atlantic chums. 
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Fig. 2. Site-specific CEIS query. 

Delaware bays. The only information that the 
user must know prior to entering the system 
Is the latitude and longitude of the area of in- 
terest. Rate-of- change information Is primed 
out for each 5 min grid ceil. Statistical sum- 
maries and data -sources are listed Tor the 
reach (Figure 2). 

Migration of the U.S. 
Shorelines: Summary 

We used CEIS to generate statistical sum- 
mitries or mc-or-change dam for each coastal 
state and for reaches. with similar geology and 
shoreline geoniorphblogy (Tables 1 and 2). 

In Table. 1, the mean rate of chahge for . 
each coastal slate, will flu- state standard devi- 
ations or these rates, and lhe extreme range 
of rates are listed. Along the Ailaniic.cnnst, 
the average erosion rate' is about 6.8 m/yr (re- 
cession); with die Virginia barrier islaticj*, 
Maryland: Ond New Jersey having thejrudsl .' 

P ronounced eTosioh' rales.' up to 4.1 rrj/yr. 
lie rapid erosion of Virginia's shoreline is - 
Israel v confined to' the Virol nin barrier- is- 
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TABLE la. Rale of Change Statistics for States and Regions: Oceanic Coastlines 


Region 

x, m/yr* 

1 r 

Total Range* 

At 

Atlantic Coast 

-0.8 

3.2 

25.5 

-24.6 

5 10 

Maine 

-0.4 

n.G 

1.9 

-0.5 

16 

New Hampshire 

-0.5 



-0.5 

-0.5 

4 

Massachusetts 

-0.9 

1.9 

4.5 

-4.5 

48 

Rhode Island 

-0.5 

0.1 

-U.S 

-0.7 

17 

New York 

0.1 

3.2 

18.8 

-2.2 

42 

New Jersey 

-1.0 

5.4 

25.5 

-15.0 

39 

Delaware 

0.1 

2.4 

5.0 

-2.3 

7 

Maryland 

-1.5 

3.U 

1.3 

-8.8 

9 

Virginia 

-4.2 

5.5 

0.9 

-24.6 

34 

North Carolina 

-0.6 

2.1 

9.4 

-6.0 

101 

South Carolina 

-2.0 

3.8 

5.9 

-17.7 

57 

Georgia 

0.7 

2.8 

5.0 

-4.0 

31 

Florida 

-0.1 

1.2 

5.0 

-2.9 

105 

Gulf of Mexico 

-1.8 

2.7 

8.8 

-15.3 

358 

Florida 

-0.4 

1.6 

8.8 

-4.5 

(18 

Alabama 

-l.l 

0.6 

-0.8 

-3.1 

16 

Mississippi 

-0.6 

2.0 

0.6 

-6.4 

12 

Louisiana 

-1.2 

3.3 

3.4 

-15.3 

106 

Texas 

-1.2 

1.4 

0.8 

-5.0 

106 

Pacific Coast 

-0.0 

1.5 

1 0.0 

-5.0 

305 

California 

-0.1 

1.3 

10.0 

-4.2 

164 

Oregon 

-0.! 

1.4 

5.0 

-5.0 

86 

Wasliington 

0.5 

2.2 

5.0 

-3.9 

46 

Alaska 

-2.4 

2.0 

2.9 

-6.0 

69 


’The negative values indicate erosion; die usitive values indicate accretion. 
tTotal number of 3-min grid cells over wli cli statistics arc calculated. 


TABLE 14. Rate of Change Statistics Tor Slates and Regions: Bays and Lakes 
Region *, m/yr* a Total Ranee* 


Delaware Bay 
New Jersey 
Delaware 
Chesapeake Bay 
Western shore 
Maryland 
Virginia 
Eastern shore 
Maryland 
Virginia 
Great Lakes 
Lake Erie 
Ohio 

Pennsylvania 
New York 
Lake Ontario 
Lake Huron 
Lake Michigan 
Western shore 
Eastern shore 
Wisconsin 
Illinois 
Indiana 
Michigan 
Lake Superior 
Minnesota 
Wisconsin 


#, m/yr* 

e 

Total Range* 

m 

-1.9 

1.3 

0.3 

-3.0 

13 

-1.3 

2.1 

5.0 

-3.0 

12 

-0.7 

0.7 

1.5 

-4.2 

136 

-0.7 

0.5 

1.5 

-1.9 

67 

-0.7 

0.3 

-0.1 

-1.3 

35 

-0.8 

0.7 

1.5 

-1.9 

32 

-0.7 

0.8 

0.1 

-4.2 

69 

-0.8 

0.9 

-0.3 

-4.2 

47 

-0.5 

0.4 

0.1 

-1.2 

22 

-0.7 

0.5 

0.6 

-2.7 

327 

-0.7 

0.6 

-0.2 

-2.4 

98 

-0.G 

0.6 

-0.2 

-2.2 

68 

-0.3 

0.1 

-0.2 

-0.4 

14 

-1.4 

0.6 

-0.5 

-2.4 

20 

-0.5 

0.2 

-0.2 

-1.2 

58 

-0.4 

0.3 

-0.3 

-1.3 

28 

-0.6 

0.8 

0.6 

-9.9 

184 

-U.6 

0.4 

0.6 

-1.5 

62 

-0.7 

0.9 

0.3 

-9.9 

122 

-0.7 

0.3 

-0.3 

-1.5 

46 

-0.2 

0.4 

0.6 

-0.9 

16 

-0.4 

0.5 

-0.3 

-0.9 

12 

-0.7 

0.9 

-0.3 

-9.9 

110 

-1.3 

0.7 

-0.3 

-2.7 

35 

-0.8 

0.4 

-0.3 

-1.5 

16 

-1.8 

0.6 

-0.9 

-2.7 
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•Negative values indicate erosion; the positive values indicate accretion. 
TTotal number of 3-min grid cells over which the statistics are calculated. 


Region 


T A B LE g. Rate of Ch ange Statistics for Coastal 
*. m/yr* <j 


Land form Types 
Total Range* 


Mud Rats 
Fla. 

La. -Texas 
All Gulf 
Rock shorelines 
Atlantic 
Pacific 

Pocket beaches 
Atlantic 
Pacific 

Sand beaches 
Maine-Mass. 
Mass.-N.J. 
Atlantic 
Gulf 
Pacific 

Sand beaches with 
rock headland 
Deltas 

Barrier Islands 
La. -Texas 
Fla .-La. 

Gulf 

Maine-N.Y. 

N.Y.-N.C. 

N.C.-Fla. 

Atlantic 


•Negative values indicate erosion; the positive values indicate 
TTotal number of 3-mln grid cells over which the statistics are 


accretion. 

calculated. 


average. Erosion rates along Chesapeake 
Bay's shoreline arc of the same order as the 
Atlantic coast average. Overall, the Atlantic 
coast can be characterized as a receding sys- 
tem. with *103 of the 510 grid cells (79%) 
showing some measure of erosion. 

1 he Gulf coast states have the distinction 
or having the most rapid average erosion 
rates (1.8 m/yr) on n national scale, almost 5 
times the average for out total 1089 sites. 
Within the Giilr conn region, the deltaic coast 
of Louisiana is by far the most dynamic (4.2 
m/yr erosion). Like the Adamic coast, the 
Gulf region can be. described as eroding 
However, the percentage of receding: areas is 
somewhat less (03%). This is du C ; in part, to 
the largo area covered by the active Mississip- 
pi Ucita system and, in part, to extensive re- 
gions in southern. Florida that are essentially 
unmapped. 

In general, the Great Lakes shorelines are 
.receding aL rates (0,8 m/yr) commensurate ■ ; V 

: ’ ‘ mi .. . J 


with the Atlantic coast. The highest erosion 
rates arc found along the shorelines of Lake 
Superior (1 .3 m/yr) and Lake Erie (0.7 m/yr). 
Both these akes have long east-west dimen- 
sions and, thus, large retches during die casi- 
ward passage of storms. The Pacific coast, in- 

?n nn«! S t 138 ll,e lowesl erosion rates 

(0.005 m/yr), as indicated by the available 
sources, as well as the lowest overall percent- 
age or eroding areas (less than 30%) 

While erosion rates for the bays and lakes 
are of the same order as for ocean !coasts, the 
along- ihe-coaal variability is. mudi lower For 
example Chesapeake Bay (0.7 m/yr reces- 
smn and the Atlantic coast (0.8 m/yr reces- ■ 
■ion) have aboui the same mean rate of , 

rnonna hill tV.. vl ■ . » . 



Methane and 
Seismicity: 

A Reply 


In a recent Forum article in Em (“Meth- 
ane in Association With Seismic Activity,” 
June 14, 1983, p. 410), R. S. Orc-mland 
presents observations which he claims con- 
tradict die deep methane gas hypothesis. 
His principal case rests on observations of 
one M 5.7 eaitliquuke near the vnlcanit 
area of Mammonili Lakes. California, 
which did not result in any increase in 
methane content of gases in lour local 
seeps. 

In our published discussions of die 
deep gas hypothesis [Gobi and Svlrr, 1080, 
1982], we proposed (1) dial outgassing 
from mantle depths is an ongoing process 
both in volcanic and nom-olcniiic regions; 
(2) that the gases COa and CHi arc die 
principal carriers of the surface excess 
carbon; (3) that chemical equilibrium be- 
tween GOa and CI-L in the presence of 
hot or liquid rock is strongly shifted in- 


wards COa, especially in the low pressure 
domain, and that therefore arrive volcanic 
or high heal flow regions would lie less 
likely to exhibit CHi; and (4) that fault- 
lines. particularly those which are scismi- 
cally active, are locations where outgassing 
in cool legions can be sampled. The evi- 
dence there is that flames from the 
ground are often seen in association with 
major earthquakes. (Just as in many mud 
volcano eruptions, ignition or combustible 
gases can be attributed to electrostatic ef- 
fects.) Methane is also observed in many 
of the major crustal rifts, together with 
helium having the high ’He to ‘He ratio 
indicative of deep origin [Lupton, 1 1)83 j. 

Based on this type of evidence we con- 
cluded that methane was very likely die 
combustible component that escaped 
sometimes during earthquakes, although 
hydrogen is also a good possibility. Of 
course there arc great regional variations 
in die type of gas found in deep wells and 
we would expect this to lie reflected in re- 
gional variations in the gases that escape 
during earthquakes. The observation of 
one moderate earthquake with no associ- 
ated increase in the methane oiiigassiug in 
four seeps can hardly be regarded as a 
contradiction to the deep gas hypothesis. 

It also does not add to or subtract fnun 
the evidence of flames in die Owens Val- 
ley earthquake or 1872. All that can lie 
said is that no combustible gases were ob- 
served in the Mammonili Lakes earth- 
quake of 1978, just as no coinbiisiilile gas- 
es have been observed in many other 
earthquakes. Combustible gases have, 
however, been observed in a large number 
of other cases, particularly during major 
earthquakes in which limiting extended in 
the surface. 

The low levels of methane found in 
most volcanic emissions may he due either 
to its absence in the source gases entering 
the magma chamber, or to its oxidation 
there, which must certainly lie expected. 

At great depths, methane tends to be 
pressure-stabilized despite dm high tem- 
peratures. But mosL uf die deep souree 


the resulting patterns arc, for the most pan, 
as one would expect (Table 2). Wc used the 
Four rock-type categories listed on the coastal 
andforms map published in the National Allas 
[t/.S. Geological Sunvy, 1970] and subdivided 
each rock ten** intn il,<> — i.: : 


O _ • x-j Bl.ll JV1KUIY1UL 

each rock type into the geographic regions 
Coasts with fine-grained sediments, deltas. 


I • , - — HKOII IHIC OI I 

chnnge. bMt die alerig-the-ccutst variability for 
the Adamic coast (±§.2 nl / yr) i, an order oF 

,. ; i When thc national erosion, rates’are: • ! 


j jo . o bxuiiuchu, uvuas, 
and mudflats have the highest mean erosion 
rates <2.0 m/yr recession), while most sandy 
beaches and barrier islands are eroding at 
lower rates (0.8 m/yr). The rock shorelines of 
the Atlantic coasL (Maine) and the glacial re- 
bound areas are accreting at 1.0 m/yr. 

Table 2 also provides a listing of the era- 
sion rates for die 295 Gulf and Atlantic coast 
barrier islands. The GulF coast barrier islands 
are receding at a mean rate 0 r 1.6 m/yr, with 
some islands having erosion rates as high as 
15.S m/yr. The Atlantic coast mudflats have 
me highest mean erosion rates (2.0 m/yr re- 
cession) while most sandy beaches and barri- 
er islands are eroding at lower rates (0.8 m/ 
yr). The rate of Atlantic coast barrier island 
recession over the last 2000 yr varied as the 
rate of the sea level rise changed, the supply 
of sediment waned, and the inner shelf slope 
evolved. Some of the eroded material lias P 
been lost into large offshore sediment sinks, 

S C \“r D ^T° nd Shr off Cape Hatteras. 
Much or It, however, has remained within the 

?HhI fL IS . a,ld S<:dimcnl bUd 8« and has cbn- 

>7.nT d T 1 gr0W,h - ,nlel dune 
buijding, and storm overwash deposits, • 
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iiR'tliaue which finds its way huo the U 
util nick til ,i vnh.mii will pir.Jjahly beT, 
clt/fd to CO., as ii i umes into contact ai^ 

dmvd injures with the abuudamta 

gen available m the luu magma 
Nevertheless, indium: has been detected 
til uni lie runs vukank emissions, some- 
times even at combustible concent rations 
( heiiilaiul « laims that such niineral-cau. 


lyzed uxidaiioii of Cl 1 1 to CO* U no . 


.. , , ^ not nip. 

pm ted by expel imental evidence and he 
tiles Snrkrll mid Chung (1979) to that ef 
lect. However, those authors demonstrate 
merely the absence of isotopic and chemi- 
cal equilibrium between Cl I, and CCh 
heated to JiMPC for several days. Gigm- 
Ml H'WJI lias since shown tlicoretkalli 
that equilibration under such conditions is 
expected to he negligible in times less than 
a year, but should go to completion in a 
lew lnindcrcd yeais. Certainly at the high 
temperatures (ami low pressures) of a voJ- 
tnnii vent the equilibration will be very 
rapid. 

I he statement that organic debris ran 
•uxniiin for some of the methane involca- 
imes does not contradict our hypothesis 
that some volcanic methane has a deeper 
origin, as Orcmlniid seems to suggest. 

I-iistly, Ore-inland claims that "ubsena- 
twins of isotopirally heavy methane. . .in 
association with plumes of 'He emanating 
geothermal regions. . .does not proves 
mantle origin for the methane because the 
gas mav have been 'stripped' out of the 
crust with upward movement of ’He." It 
must or course lie die other way around. 
■*He is never present at a level of more 
than one pan in l(J 7 of any natural gas. 
Mow this minute trace constituent would 
sweep up more than ten million times its 
own volume as it moves through the crust 
would surely be a major puzzle. his wore 
reasonable to suggest that the GO* and 
isoiopitallv heavy CHi arc carriers for the 
'He with which they are so often found 
associated. 
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Solar System 
Around Vega? 

The Infrared Astronomy Satellite (IRAS), 
launched in January, has discovered a shell 
or ring of particles around Vega, the bright- 
est star in the constellation 'The Lyre" and 
one or the brightest stars in the sky. The dis- 
covery provides the first direct evidence that 
solid objects of substantial size exist around a 
star other tlian die sun; it also offers the first 
scientific opportunity to study what may be 
an early solar system accreting from stellar 
debris, much like our solar system is believed 
to have formed. 

IRAS measured the material to be at a tem- 
perature of 90° Kelvin, about the tempera- 
ture or particles in Saturn's innermost rings. 
Although the sensitive telescope on IRAS 
cannot discern the individual particles 
around Vega, scientists speculated that the 
panicles could range from the size of a pearl 
to the size of an asteroid or planet. In addi- 
tion, (he composition of the particles is open 
to debate. The material around Vega proba- 
bly has not reached the same stage of evolu- 
tion as our solar system because Vega is less 
than one fourth as old as our sun. 

Vega, about 26 light years from earth, is a 
standard against which other stars' brightness 
and spectra are measured by astronomers. In 
fact, it was while IRAS scientists H. il. Au- 
mann or Lhcjci Propulsion Laboratory and 
Fred Gillett of Kill Peak National Observa- 
tory were using Vega to calibrate Lite IRAS 
telescope that they discovered that the star 
appeared much brighter and larger in infra- 
red light Lhati expected based on IRAS obser- 
vations of similar stars. The scientists deter- 
mined (hat the radiation is coming from an 
extended region around the star stretching 
out roughly 89 astronomical units from Vega. 
Aiimann and Gillen were working with tele- 
scope data at the IRAS tracking and data ac- 
quisition center at the Rutherford Appleton 
Lalmraloi y in Chilton. England, when they 
made rile discovery. 

The IRAS infrared telescupc measures 
Ileal radiation emitted by celestial objeus. 

The telescope is scheduled to operate 
through January; its mission is n> survey and 
map all infrared objects in the sky. Followup 
studies from infrared, optical, and oilier tele- 
scopes will gather information on the distri- 
bution and composition of the material. IRAS 
is a join! project of ihe United States, the 
United Kingdom, and The Netherlands. The 
Jet Propulsion Laboratory is the U.S. man- 
agement cculci for IRAS. 

New Editors 
Appointed 

New editors have been apppointerl for the 
Atmospheres and the Oceans sections of the 
Journal of Geophysical Resetmh (JGR). for the 
policy sciences portion of Water Resources Re- 
search (VVRR), and for Reviews of Geophysics 
and Space Physics (RGSP). 
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Zone, which la associated with a major age 
offset in the Seafloor. Tlie ndrtiiwest exr- 
tension of thid fractqre zjoneis thesis- 

^these known features, th« n ' a P reveals . 

a number or fracture zones and sea- . 

1 niotinta tint, haw not been detected previ- 


William L. ('.hanicides, associate piofcssni 
at the School nf Gcupliysical Sciences at the 
Georgia Institute of Technology lias been ap- 
pointed editor of JGR- Atmospheres begin- 
ning January I, 1984. He succeeds Ralph Ci- 
cerone. 

Ghamcides, who has been an associate edi- 
tor JGR and Geophysical Research Letters (GRL), 
received his B.A. in physics from the State 
University nf New York at Binghamton in 
1970 and his Ph.D. in geology mid geophysics 
from Yale University in 1974. Manuscripts 
submitted to JGR-Atmasphcrcs after October 
I. 1983. should be sent to William L. Chs- 
meldes, School of Geophysical Sciences. 

Georgia Institute of Technology, Atlanta, 

GA 30332 (telephone: 404-894-3883). 

James J. O'Brien, professor nr meicurnlgy 
and oceanography aL Flurida State University 
(FSU), has been appointed editor of JGR- 
Oceans beginning January I, 1984. He suc- 
ceeds A. D. Kirwan, Jr. 

O'Brien, director of graduate studies aL 
FSU’s depanineiiL or meteorology, received 
his B.A. in chcniisLry from Rutgers University 
in 1957 and his Ph.D. in meteorology from 
Texas A&M University in 1966. He lias 
served as an associate editor of GRL and is 
the immediate past president of the AGU 
Oceanography Section. Manuscripts submit- 
ted to JGR-dceans after October 1, 1983, 
should' be sent in James J. O'Brien, Editor, 
jGR-Oceans, P.O. Box 2173, Tallahassee, FL 
32316 (telephone: 994-644-4581). 

Ronald G. Cummings, prolessnr of eco- 
nomics at die University of New Mexico, lias 
been appointed editor of die |tolicy sciences 
section of WRR beginning January I. 1984. 

He succeeds Jared L. Colion. 

Cummings, director of die university's pro- 
gram in natural resources economics, re- 
ceived his B.S. in economics from the Univer- 
sity of Missouri in 19(33 and his Ph.D. in eco- 
nomics from the University nf Missouri in 
1968. Me was cl tail man nf the department of 
resource economics at the University nl 
Rhode Island from 1972 to 1975 and is presi- 
dent of the Association ol Environmental and 
Resource Economists. Manuscripts submitted 
to WRR .diet Oclnljci I, 1983, in die polks 
sciences of water restitutes including eco- 
nomics, systems analysis, sociology, and law, 
should be submitted to Ronald G. Cum- 
mings, Department or Economics, Universi- 
ty or New Mexico, Albuquerque, NM 87131 
(telephone: 595-277-3056). 

James R. Hcii tzler. senior scientist at the 
department or grnlnqv and geophysics at die 

Wnuds Hole l graphic Institution 

(WHOl), lias been appointed editor of RGSP 
beginning July I. 1984. succeeding Andrew 
F. Nagy: Hcirtzler will be editor-designate 
from January 1 to June 3U. 1984. Papers sub- 
mitted to RGSP through the first quarter or 
1984 should continue to be sent to Nagy. 

Heirtzler, who has published extensively in 
the field of geomagnetism, is the president of 
AGU’s Geomagnetism and Paleomagnetisin 
Section anil was chairman of WHOl's depart- 
ment of geology and geophysics bom I960 to 
1976. He received his B.S. in physics from 
Louisiana Stale University in 1 947 and his 
Pli.D. in physics from New York University 
in 1953. Heirtzler was director of the Hudson 
Laboratories of Columbia University from 
1967 to 1969 and director of scientific re- 
search of the Joint Oceanographic Institu- 
uons, Inc., in 1979-1980. 

July Streamflow 

The lingering effects of a record-deep 
mountain snowpack continued to keep 
streamflows at near record high levels in 
much oF llie western United Slates during 
July. Elsewhere in the nation, a lack of rain- 
fall and prolonged high temperatures con- 
tributed to declining streamflows, and parts 
of the northeast and southeast reported near 
record-low streamflows, according to a 
monthend check on water conditions by the 
U.S. Geological Survey (USGS). (See map, 
courtesy or USGS.) 

USGS hydrologists said that record-high 
streamflows were set in California. Colorado, 
Oregon. Utah, Washington, Wyoming, and 
Iowa based on reports from 172 key Indcjt 
stations across the country. Well above aver- 
age flows during July, within the highest 25% 
of record, were reported at 57 of die index 
gaging stations. .Of the remaining stations, 98 
reported ncar-aVcragc flows nnd 17 reported 
writ- below average flows. Along lhe cast 
coast, 12 or the 72 key Indfcx stations from 
Maine to Florida reported well below average 
flows for the month. Ih the extreme south- 
west; two stations reported their lowest July 
, flows for the period or record. 

. The combined flow of the three largest rlv- 
' efs in die coterminous United Slates — Missis- . 
sibpi, St. Lawrence, and Columbia— whtcir • 
drain more than hair of d^e 48 states; reflect- 
ed the generally wet condhipns.The average; 
flow for the three rivers during July urns , • 

3 346. billion liters per day. (bid) (736 billion 
' gallons per day), 20% above'average, but . 

. down' seijsonaUy by 48% from June's flow. ' , . 
•.The flow of these large rivers sends as a con-, 
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Above normal In notmal rang* iolow noivnal 
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Working in cooperation with federal, state, 
and local officials, the USGS routinely muni- 
tors die quantity and quality of the nation's 
surface and groundwater resources at mure 
than 45.000 siiuinns across the country. Flows 
of the "Big Five" rivers in July were as fol- 
lows: Mississippi River at Vicksburg, Miss., 
1614 hid, 29% above average lor July, hut 
56% below the near- record flow in June; Co- 
lumbia River at The Dalles, Ore., UU5 bid. 

UK11 above average, but 34C? lest than last 
limn th's (low; Si. I^wrcnce River near Masse- 
tia, N. Y., 827 bid, 3% above average, but 
down 5% from June's How; Missouri River ui 
Hermann, Mo., 323 Mil, 4. r i',r aMive average 
for July, hut down 28% from June; and the 
Ohio River at Louisville. Ky., ISO bid. 4V.' 
above average, but 39 f .i, Itclfiw the June flow. 
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NSF Education 
Grants 


New NAS Journal 


Tlie National .Science Fou iwlai ion (NSF) is 
soliciting proposals lor the (Icwlupmcni of 
educational materials and training workshops 
for science rim I mat hematics programs in de- 
men tary and secondary schools. Proposals 
may lie submit led at any lime anti must spe- 
cifically deal with priijcct5 in mathematics, en- 
gineering. the natural sciences (including at- 
mospheric, ea nil, and ocean sciences, physics, 
astronomy, chemistry, and biology), and com- 
puter science. 

Projects for materials development may 
deal with programs for die coni inning educa- 
tion of teachers; the development of teaching 
aids to improve classroom instruction; analy- 
ses of current elementary and secondary level 
programs; the improvement oT communica- 
tion among professionals in the field; or ap- 
plied research directed at understanding and 
improving instruction and learning. 

Proposals for workshops may offer to es- 
tablish guidelines fur identifying effective 
teachers and improving die prestige accorded 
them; to conduct workshops which offer spe- 
cialized training; to create workshop materi- 
als; to improve the impact of wiirkshups; or 
to conduct surveys during works Imps in or- 
der to identify current trends and problems. 

The current budget for the materials devel- 
opment program is $12 million: die budget 
for the workshop program is $2 million. 

NSF will evaluate submissions on the basis 
ol the quality of personnel (hirticipating in 
the pin|cct, on the inclusion id appropriate 
comrihiitiniis from various private ami public 
sectors, mi the effectiveness of die internal 
evaluations built into die project, on die de- 
sign quality of any proposed prod nets, and 
on the potential impact the project may have 
for improving current educational programs. 

All proposals should reflect an awareness 
of the diverse needs or different teacher and 
student populations. The foundation strongly 
encourages women mid minorities to enter 
the national coui|ieiiiioii for these grants. 

For more information contact Materials 
Development (or Honors Workshops) fin 
Precollcgc Science anti Mathematics. Office 
of Scientific and Engineering Personnel and 
Education. National Science Foundation, 
Washington. DC 2055H (ideiilinne: 2U2-S57- 
7530). 


In April 1984 the National Academy of Sci- 
ences (NAS) will begin publishing a new 
quarterly focusing on science policy. Written 
primarily for legislators, diplomats, cor pot ale 
managers, security analysts, and other public 
policy analysts, the new journal will deal with 
such diverse topics as arms control, economic 
competition, social change, and health care. 

Original articles are expected to create a 
120-page periodical that will discuss policy is- 
sues on a sophisticated but nonspecialisi level, 
in a manner similar to llutL which Foreign Af- 
fairs uses to discuss U.S. foreign policy topics, 
according to NAS. 

The National Academy of Engineering and 
the Institute or Medicine will be copublishcrs 
of the journal. 


Nominations for Medals and Awards 


Geophysicists 


The following AGU members were elected 
Fellows of the American Association for the 
Advancement or Science (AAAS) on May 30: 
Bruce Blanchard, Thomas E. Eastler, Robert L. 
Fleischer, Hans-Walter Georgii, Neil S. Grigg, 
Chester W, Newton, Louis C. Pakiser,Jr., Wif- 
lardj. Pierson, Jr., Malcolm Ross. Harlan J. 
Smith, Robert L. Smith, Victor D. Vacgtiier, Jo- 
seph Veverha, Fred N. White, and Charles A. 
Zrakel. 

Larry D. Brown lias been elected associate 
professor of geological sciences at Cornell 
University. Brown is a co-principal investiga- 
tor of COCORP (Consortium for Continental 
Reflection Profiling). 

Vernon E. Derr, a physicist and for the past 
3 years deputy director of the Naiinnal Oce- 
anic and Atmospheric Administration's 
(NOAA) Environmental Research Labora- 
tories (ERL) in Boulder, Colo., has been ap- 
pointed ERL director, effective last month. 

He succeeds George H. Ludwig, who resigned 
front the post in June (Eos, July 19. 1983. p. 
459). Derr is a specialist in spectroscopy and 


William Bowie Medal. Awarded fur 
outstanding con tri billions to funda- 
mental geophysics and for unselfish 
cooperation in research. 

Maurice Ewing Medal. Honors an 
individual who has led the way in 
understanding the physical, geo- 
physical, and geological processes in 
the ocean; who is a leader in ocean 
engineering, technology, and instm- 
mentation; or who has given distin- 
guished service to the marine sciences. 

Robert E. Horton Medal. Given for 
outstanding contributions to the geo- 
physical aspects of Hydrology. 

James B. Macelwane Awards. Up to 
three awards are given each year for 
significant contributions to the geo- 
physical sciences by a young scientist 


(tl'nulst.indinj; iibility. Reapfenfe 
be less than 3b years old. 

1 elters of nomination outlinings*, 
niheant contributions and curriculum 
vi lae should be sent directly to the 
appropriate committee chairmen; 
BowwMvd.il - Eugene M. Shoemaker 
U.S. Geological Survey, 2255 GnmiJ 

Onyc.r^s^r.AZS^,;^ 

Medal - Robert O. Reid, Department 
ol Oceanography, Texas A&M Uni- 
versity, College Station, TX 77843- 
llorum Medal - R. Allan Freeze 
Department of Geological Sciences 
University of British Columbia ' 
Vancouver, B.C., Canada V6T1W5- 
Miav/nwiii* Award - J. Freeman Gilbert 
IGPP A -025, University of California/ 
San Diego, L«i Jolla, CA 92093. 


Deadline for Nominations is November I, 1983, 



A. Ivan Johnson 


I — - Aim 

laser development and application. A pioneer 
in the use of lasers in suirlvimr ilir> nri'ihnrl i oc 


in the use of lasers in studying [lie properties 
of clouds and aerosols, his current research 
focuses on the optical properties or clouds 
and their effects on climate, 

A. Ivan Johnson, a consul ling engineer re- 
ceived the 1983 Frank W. Reinhart Award 
from the American Society for Testing and 
Materials (ASTM). He was cited for his lead- 
ership on nomenclature for soil and rock me- 


chanics and his work on the development mid 
maintenance of definitions of terms relating 
to soil and rock mechanics. The Frank W. 
Reinhart Award is presented by the Society 
Committee on Terminology to a technical 
committee, subcommiuec, or ASTM member 
who has made an outstanding and unusual 
contribution to ASTM in terminology stan- 
dardization. 

Clifford Murino was elected president of 
the University Corporation lor Atmospheric 
Research (UCAR) by the UCAR Board ol 
Trustees. Currently president or the Desert 
Research Institute of Lite University of Neva- 


da system, Mm-iiio will begin his duties as 
UCAR president on September I. Hcsur- 
cceds Robert M. White, the new president of 
the National Academy of Engineering. Oc- 
rorc assuming his Univeisity oF Nevada post 
in 1980, Murino had been director of the Si- 
tional Center for Atmospheric Research’s 
(NCAR) atmospheric technology division fot 
5 years. Before moving to NCAR, he spent 
20 years at Saint Louis University in larioui 
capacities. 


In Meuiorituii 


Eric S. W. Simpson, a leading figure in me 
l i ne get tlngical and i urea ungraphic research 
died in June. A piofcssoi at die Univenmri 
Cape Town in South Africa, he waj a foriM 
president ol die Scientific Committee on Oif 
auic Research (S(XJR) and was chairman of 
the Commission on Marine Urology of the 
Intel national Union of Geological Sciences 
(1UGS). An AGU Life Member and a mm- 
hei of i he IVilmioplivsics section, he joined 

AGU in 1*171. 



The Surface of Mars 


M. H. Carr, Vale University Press. New Ha- 
ven, Conn., xiv + 232, 1981, $45. 


Revised by Peter H. Schultz 


Surface features revealed by the Viking Or- 
buer were 10 times smaller than those re- 
corded by Mariner 9, 30 times smaller than 
those features seen IVoin Mariners 6 and 7, 
300 limes smaller than those features in Mar- 
iner 4 images, and 15.000 times smaller than 
our best pro- 1964 earth-based views. The 
book about Mars had to be rewritten follow- 
ing each iucrease in resolution. Mutch et al. 
(.The Geology of Mars, Princeton University 
Press, Princeton, N.J., 1976) and W. K. Han- 
mann and O. Raper (The New Man. NASA 
Spec. Pub]. 337, 1974) provided us rewrites 
following Mariner 9. Carr provides us a com- 
prehensive reivrire (V>lln..,;,.~ .1 v: ■ ... 


processes, thereby familiarizing the newcom- 
er with its place among the inner solar system 
planets. As greater delail is considered in 
subsequent chapters, he interjects his own ob- 
servations and interpretations, which occa- 
sionally are lost in the syntheses of other re- 

Ipnrrh ll.ii ....I. ■ . ... 


..... ayiiuiescs ot outer re- 
search. But such personal contributions pio- 
vide a subtle and important thread that holds 
the book together. This approach, which 
brings solid ily to the book, also brings an oc- 
casional impression that the surface oF Mars 
is well understood, an overstatement under- 
scored by the diversity oF features and equal 
diversity of interpretations. 

Because Carr has produced a personal 
view, I have several personal quibbles. The 
historical perspective provided in the first 
chapter is adequate but lacks important refer- 
ences and a good view of the pre-1967 obser- 
vations of Mars. For example, no mention is 
made of pre-mission conferences such as the 
results from the 1965 CalTech-JPL Lunar 
and Planetary Conference or the systematic 
astronomical studies of Mars such as C F 
Capen’s report about the 1964-1965 Mars 
apparition. Only token reference is made to 
G. de Vaucouleurs classic text about Mars 
Such references are important, not only r or a 
full picture of ore-Mnrin».r 1.... . 


„ -- - — *■« |p>umuu d cam 

prehensive rewrite following the historic Vi- 
king missions. 


{ . . Q HH.UI 1 L Vi- 

king missions. 

With the diversity of perspectives possible, 
Ga " focuses on surface features. The Surface 
of Mars may appear to he a geomorphic text, 
but it is much more than simply descriptions 
01 features. Carr concentrates on the broader 
implications oF features such as their clues for 
past fluvial activity and evidence for a differ- 
ent paleo -climate. Such ini plications arc not 
dropped hut are used to link different disci- 
plines such as the evolutions of the atmo- 
sphere and the interior. Such an approach 
might seem narrow to some and rrusiraiingly 
broad to others, but it is a view that permits 
Carr to pose the most basic questions and to 
consider first-order answers, lie presents a 
somewhat personal view by no means singu- 
lar or with tunnel vision. As leader of Lhe Vi- 


r u ■ V — ~ ‘"wwiii, nui only lor 3 
ful meture or pre-Mnnner efforts but also to 

instill a cer tain ram inn in 


_ . . r- v-iiuiu out also to 

■'tm Wi h" Cam,0n in acce P ,in 8 current 
trutlu w ,lh our present yet still incomplete 
data sets or oarorhinl dftt>rnro.u K ‘ 


I 91 All 

tV CIS 0r P aroctlial viewpoints. 

The book Is profusely illustrated with Vi- 
king images and salient graphs or diagrams 
JP 1 ? 1 In contrast with Mutch 
b °°^ f he Gf °l° & of Man, however, 
^oriain°,i l ,e non Ph°tographic illustrations 
SeVCni1 ms[ances - fetches or 

dariSc^fl ia ( ?r:,mS C ° U,d 1,ave Sl| bstantially 
clanfied conflicting interpretation* or de- ? 

scribed processes. Carr provides, neverthe- 
coherent discussion or a 
wealth efforts and concepts. Only occasional- 
ly arc there lapses in understanding or com- 
munication. For example, on page 15 Carr 
uses die absence or craters in the polar de- 
posits as evidence for recent formation 
whereas in fact u indicates active processes 
dial can continuously reshape an old surface 
On pag, 30 lie define, •'optical ScpS." ft ?*' 
the reader but introduces it on paw 27 He 
presents a somewhat confusing account of the 
formation of central peaks on page 43 nqt 

S ng ^ ,Sh | ,ng - b ^ Lween failure (slump- 
ing) and plastic flow of the impacted regio^. : 
He. also notes that bits are' rare on the mLni , 
and Mfcrcdry, bin spoil features are certainly ' 
rommon on the, mbo n . On page;fi2. Carr . ^ 
furthers the idea, leased oh Mariner 9 images : 
that, extensive^ manning has produced the ^ 
f ? al H rel ^“i !^ons : n6«h bf40°N 


-- — - — ■■ ™ itnuci oi me v 

king arbiter Imaging Team, he witnessed 
conflicting and evolving interpretations whil 

the Vlkinir tirkilpr .1 .1 . 


.. .... . " - : . "8 WIII1C 

Arbiter relayed new data. Much 
or this evolution of thought is extensively ref- 
erenccd to current research (up to late 1979), 
Including his own opinion or controversies 
and judgments. Although some may argue 
with his opinions, the approach provides a 
coherence difficult to achieve in group-auth- 
ored or chapter-authored books. Il also 


_ ■ “WM. IL BI3U 

serves to focus points of contention, to chal- 
lenge those with conflicting ideas, and to re- 
veal broad areas remaining to be studied. • 

mh:iiH ■ tin .. . ... ' 


Perhaps the greuicsl strength in this book ; 
is the overall damy of S Ly| e and methodical 
approach. He treats Mars as Its own planet 
much as a terrestrial geologist treats the! 
earth, We are, not overwhelmed by* terrestrial 

or lunar d rial n<ri pc n* 


• . : ■ , . — -■"‘win™ ici icairtai 

or lunar analogies, just as a tefrestripl geolo- 
gy. text is not overwhelmed! by lunar or inar- 

lian analogies: He inlnvll'll**>a Mir, ' ' 


■ . , . 7 .. "-r- “j i»gr- 

lian analogies, He introduces -Mars 1rj a con- 
cise overview that describes its surfifoe and 1 


clearly that these regions have a wealth ol' de- 
tail. and the quoted Mariner 9 view largely 
reflects the effect of haze and oblique viewing 
angles, a lesson acmally learned from Mari- 
ners 6 and 7. Carr confuses the accepted us- 
age of the terms impact crater “stuiii iiiiMir' 
and “equilibrium- on page 57. and he switch- 
es from incremental crater distributions to 
cumulative distributions without explanation 
or warning. Oil page 70 he implicitly assumes 
that ridges indicate volcanic plains, but in 
other sections of the text he clarifies this as- 
sumption. In the section on the poles, Carr 
does not clarify the distinction between the 
polar cap and the polar layered terrains. 

Such nitpicking also applies to editorial and 
layout errors. For example, tipsidcdown or 
stdewavs photographs occur. Inn m e rare. 

1 m « s Pf flings, , truncated sentences, and 
editorial glitches also were found. Although 
tmensional scales were consistently given for 

Jl e n ma L Uan irani «iHy they were gen- 

erally absent from terrestrial photographs. 
Such criticisms are relatively minor and per- 

ss:s 1 bt ™ !t ° r iiK 

I found Surface of Mars a stimulating 
reference that should be on the shelf of any- 
one wishing a detailed look at the geologic X 

on°Ma« n h° rf,n0t t er planCt ‘ But ll, « las *vorci 
on Mars has not been written. Urge quanli- 

nre l97q V ri nl T'™* h “" Un published 
since 1979 that euher are not referenced 

f/no? r ferenCCd very * mc °mpletely. 
2^' "^^mnmgcmicism. This is merely 
lesiimony that the study of Mars does not Y 

ion wS r u nd , ° f Lhe final missi °" re- 
hemh^ J!, 0 ^ b ° 0k P rovides a compre- 
hensne status report. It stimulates research- 

d Jer« and h ^ ^ by iU Syntl,esis of 
views I d b v?; , f ac,,0n 10 his personal 
views. I am sure this is what he wanted. 


climatologist well known in the field of cli- 
inate modeling. His results have been pub- 
lished mainly in Russian, hut several impor- 
tant papers and IxKiks were fortunately pub- 
lished nr traiislutcd into English. Among 
them lei us renieinher his Athu of Ihr Ilf 1 
llalanrr. Climate and Life, and Climalie Chsup 
Since the HMiO's, M. I. Btidyko has been 
very active in research on man's impact on 
flic environment, drawing the conclusion tlm 
a drastic i-hange toward wnrtniiiR will occur 
during the next few dccitdcs if modern 


trends for generating energy continue. As n 

is now widely Ix-lievcd that anlhropogcniccfi- 

nuuU: change Is indeed highly probable, iw 


Climati 


Changes 

■ mm m wm /Iff??) 


by M.l. Budyko W* 

English translator. R Zoflw |oJn 
English translation editor. L 


262 pp ■ extensive bibliography 1 ^ 


, a !y, ,r f?,' « wth the Lunar and Plane- 

taty Institute, Houston, TX 77058. 


This classic volume discusses the . 
principal fealures of modem climate 
climates of lhe past. 

Budyko discusses lhe effects. o 
climatic changes on biological^’ 
processes, Including the evdujwn 
living organisms end examines S P. 
alterations in micro as y® 11 '® 5 : 
cllmallc conditions. The author P 
lhe need to develop, methods 
offers suggestions to modify,^ 
earth's climate. Ctfmatfc 

reading for all. those interested hi .. : - 

and ollmatlo modlllcatipn. . ' 


The Earth’s Climate: Past 
afnd Future 




•: a»n, : 

800-424,2488 ;,^; 


. M- I. Budyko, ink Geophys. Ser. vol - 2 9 Art. 
dr mK , N=w York. ^988 


462-6903 (local) 


Reviewed by A. Berger. -.,: . ' 
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„i,hor thought it was timely to tic together 
during the past 10 1 years, 
■raevery last paper" are not mcludecl, hut 
is compensated lor by a good ovciview of 
Russian literature that n usually not available 
u, western scientists. 

After a general overview ol Hie mure mi- 
oorctni mtlesiones in climate change research 
rntring both facts and theories, the author 
discusses the evolution of atmnspliere with a 
special emphasis given to the eaibon cycle, 
suessing the importance of ocean-biosphcre- 
atmosphere interactions. This could have 
been well described in a flow diagram, but 
lhe six-page summary gives a good idea of 
lhe main processes responsible for it. This 
chapter ends with the variations in the chemi- 
cal composition of the atmosphere on geolog- 
ical lime scales dealing especially with carbon 
dioxide and oxygen and their related effects 
on firing bodies. The two main conclusions 
are that variations in atmospheric Oz content 
definitely influenced the evolution of the ani- 
mal W orld, whereas fluci nations in the CO* 
content ration were accompanied by varia- 
lioiu in the mass of autotrophic plants and 
consequently by variations in the total mass of 
living matter on our planet. 

Chapter S. one of the two more original 
chapters (the other being chapter 6), Iuluscs 
on a semi-empirical theory of climatic change. 
There is an excellent description of the newly 
improved maps of the heaL balance compo- 
nents of the earth-atmosphere system that 
have been constructed and published in Rus- 
sian by Budyko el al. in 1978. From the data 
given in Table 3.2, it can be seen that as the 
heat balance at the earth's surface improves, 
the values of absorbed short-wave radiations 
(-16% of the solar constant), of radiation bal- 
ance (31%), and of heat loss front evapora- 
tion (26%) appear to increase by I G-20% and 
approach the results obtained by Houghton 
iotbe 1950‘s except for the turbulent heat 
flux. 

Taking into account the difficulty of apply- 
ing more general climate theories to the 
study of its changes, M. I. Budyko attempts 
toust for this purpose semi-empirical mod- 
els, which can be done only at the expense of 
restricted goals for the model, extensive pa- 
rameterization of large-scale atmospheric 
processes, and the use of empirical relation- 
ships, Besides his annual model, M. I. Bu- 
dyko describes extensively u sensitivity analy- 
sis ofhis seasonal model for variations in the 
solar constant and in CO* concern ration. Un- 
der the title "Unambiguiiy of Climate," he 
discusses the stability of his simulated climate, 
priming out the stable (e.g., white earth) and 
unstable glaciation regimes. For example, lie 
concluded (I) that for the existing climate- 
iwming factors, the present-day climate 
seems not to be unique (that is, a diffeieul cli- 
matic regime could exist as a new variant of 
partial glaciation of the earth with a larger 
HfaoFice coverage compared with that pres- 
ently observed) and (2) that an icc-frcc re- 
pine would also take place if the heat income 
•tteeds its present value, Taking into account 
j~t these results depend essentially on the al- 
bedo parameterization of the cnrih-atmo- 
iphere system with mid without, snow and ice 
“J'er.he derived that relative estimates of a 
“or constant decrease for various param- 
jr n *?*j° ns of Uie latitudinal distribution of 
Hkribedo, which could cause a glaciation or 
Hie earth that lies in the 2-10% interval, 
“fttsthe most probable values are 3-5%. 
J™f^ ver > the problem of earth's glaciation 
“ studied further to elenr up incom- 
P^ieiy solved questions, such as the station- 
fl nature of (he climate system and the ef- 
mm ■ - e c h an ging atmospheric chemical 

(which explains the lack of traces 
complete glaciation during Pre- 
“"wian limes). This is why M. I. Budyko’s 
c * evotec * to natural climatic 
The main interest of the author was 
ZTf7 le, V CO», and very few pages are de- 
ton r l r variability, astronomical varia- 
thc . c ^ mcn ts of the earth’s orbit, 
asHm < j l0ni ?’ ant * internal mechanisms such 
y P°kr foe and other albedo Fecd- 

i /toough not all geologists or climatologists 
rause y, atmos Pher‘C carbon dioxide is the 
turc D r ,u he P^vailing changes in tempera- 
«QUirv .u geological past and/or of the past 
fU hpkli- ai, lhor stresses the remarkable 

E aillr . leves to exist between COt and tem- 
orv j, CUrves - pQr mos t of Lhe earth's early 
mon/h p-f^Mphere probably contained 
P*raiii«. ,Q ma ' n, aiti fairly high air tem- 
nfly anH n ^ r ^e earth's surface; (I) in the 
C""-* Phanerozoic (600-300 mil- 
liinw h- ' u 1 ' l ^ e concentration was 6- 
around thi n f lh ? n at present (with a peak 
■be i>r*. n L ^ cvon ian-Carboniferous), and 
^e or efFpct m »de up for the lower 
NesozoirT *°?r const ant; (2) in the late 


-'rujry ipp «' , — uiioiiF lu uic . 

,la rtM m ini' wtlere astronomical factors 
Only a f>p p t , Hu ? nce die climate significantly 
The po.upiJ? development of polar caps; 

■hen preaeni!!j OC ?V e c,,ma do variations are 
Pages) on * lo og dlscuwibn (38 : ' 

* Ulle * varin.u me r mal an ° predpitatldri re? 

the RnTf durin ? die last century.’ 1 
^t a warmif n WQrks ’ Budyko concluded 
WdtceoS : 8 l L end ^San at tlie end of the 
°f lhe norihp^ T ^traequatorial lafiiudes 
Pounced IT hemisphere, with a weakly • 
maximum just before the turn of 


the century. This was followed by a slight 
temperature dip, which was soon replaced by 
a rapid temperature increase. The warming 
was especially marked during the cold season 
tn the late 19I0 1 , and early 1920's. The posi- 
tive i ci line ram re anomaly was greatest at the 
end or the 1930s; in the 1940‘s the warming 
trend was overcome by a cooling irend. which 
intensified in ‘he 1960’s. In the mid-1960's 
the mean air temperature in the northern 
hemisphere approached the level of the late 
1910's. 

Reasons fur this present change in climate 
are then found in volcanic activity and in the 
atmospheric CO* concentration brought by 
man’s economic activity. This is why chapter 
5 is totally devoted to the changes in local 
and glolial climate induced by man. Budyko's 
demonstration of the carbon dioxide influ- 
ence on cjimate is in general agreement with 
the scientific works published before the ap- 
pearance of (he Russian version of his book 
(1980). As a consequence, he did not include 
the most recent results that Uie increase in at- 
mospheric COa and its related change in tem- 
perature could be much less than was previ- 
ously tlioughL owing to a reduction in energy 
consumption and a diversification in energy 
production. This explains why he still pre- 
dicts a temperature increase of 0.5°C by the 
year 2000 and 2.5°C by the year 2025 (and 
not around 2075 as is now believed) with a 
northward shift of the growing thermal zones 
by 1°-3 <1 and by I0°-I5° latitude, respectively, 
in comparison with present-day conditions. 

Very little is said, however, about early detec- 
tion strategics of COz climate signal and 
about the influence or oilier trace gases, the 
transient response of die climate, the role of 
the oceans, and the cloudiness radiation feed- 
back, all factors that can alter the climate re- 
sponse to CO* forcing. 

The last chapter deals with the distant fu- 
ture of climate and the biosphere. Here it 1 
must be pointed out tliaL forward calculation 
of the astronomical variations points to a new 
ice age beginning within about 5000 years 
and not the 10.000-15,000 years mentioned 
in the book on the basis of an outdated calcu- 
lation. 

Against this background, Budyko's conclu- 
sions are that "By using the coal and oil re- 
serves accumulated For hundreds of millions 
of years, man is restoring the chemical com- 
position of the Lute Tertiary period. ... If 
tiiis change in natural conditions oicuried 
lather slowly, this process could be favorable 
for mankind. But the enormous rate of this 
process creates a number of problems whose 
solutions can not be so easy. ... hi ruimec- 
(ion with this, it is necessary to organize, as 
quickly as possible, broad interdisciplinary in- 
vestigations of anthropogenic climatic 
changes and their impact on natural cuiuli- 
tions, such studies having to be based on in- 
ternational coopenuinii." 

Although Budyko's book may overempha- 
size the importance of carbon dioxide among 
all causes of climatic changes, climatic warm- 
ing owing lo carbon dioxide and other trace 
gasses nonetheless has to be taken seriously. 
Budyko has long been actively involved in 
concern over man’s impact on the environ- 
ment and on climate. His experience made 
this book a landmark in the development of 
climatology, and his view on biosphere and 
climate made it not only important but also 
of wide interest. 

Andre Berger is head of tbe Institute of Astrono- 
my and Geophysics Georges Lfmaitre of the Catho- 
lic University of Lounain-la-Neuve, Belgium. 

River Basin Planning: 
Theory and Practice 

S. K. Saha and C. J. Barrow (Eds.), Wiley- 
Intersdence, New York, xiil + 357 pp., 1981. 
$45.50. 

Reviewed by Erhard F.Joeres 

River Basin Wanning Is divided into three 
major parts and an appendix, Part 1, Theory 
or River Basin Planning, js led by an intro- 
ductory chapter from the editors emphasiz- 
ing the major human component in the com- 
plex sociotechnical attributes of river basin 
development. They present a forceful argu- 
ment For a truly interdisciplinary approach to 
river basin planning. (The appendix subse- 
quendy suggests curriculum development tor 
courses in river basin planning.) . 

Paft2 River Basin. Planning: Environmen- 
tal Issues, is supported by two chapters: one 
with a focus on soil conservation, the other 
on ecosystem protection. The soil cbnserva-;, . ( 
tion chapter, by I. Douglas illustrates drat—:, 
slow, inadvertent changes may ^S!?dS 
aging in the long rtin than lpimediAte.^recl 
effects. Jt postulates, that planning fpr people 
perforce will requite . 

radon as an ongoing activity. The _quc for 
environmental protection » 80 ^ e J^ n f ”V; ■ 
because of the singular 

• lustration. The Gyming Mulu Natlortal Park . 
in Sarawak, Malaysia, « to a - 

tropical forest region where any.cWhge pc? 

5* Mm' detrimental. ’ 1 1 . 


When zvas the last time you heard of prices 
going dozen - or for that matter remaining the 
same? Not often enough, right? ■■■■■■■■ 

AGU has held the line on these 1984 
journal prices. 


Geophysical 
Research Letters 

Editor-in-chief is James C.G . 
Walker, Space Physics Research 
Lab, University of Michigan 


$22 (U.S.) 
$27 (Non-U.S.) 

Geophysical Research Letters is 
published monthly. GRL contains 
reports of the latest research 
geophysics — papers are published 
9 to 12 weeks after receipt of 
manuscript. GRL has only peer 
reviewed papers, with full author 
and subject indexes at year's end. 


Review of Geophysics 
and Space Physics 

Edited by James Heirtzler, Woods 
Hole Oceanographic Institution, 
and Andrew F. Nagy, University of 

$16 (U.S.) 
$20 (Non-U.S.) 
This journal, published quarterly, 
contains papers that distill 
previously published scientific work 
in currently active areas of 
geophysics and space physics. 

Now all members ca n afford to have 
Review of Geophysics and Space 
Physics in their personal research 
libraries. This Uni on- wide journal 
of pertinent review articles has been 
specially priced. 


TO PLACE YOUR 1984 SUBSCRIPTIONS 
TO EITHER OF THESE JOURNALS: 


CALL: 800-424-2488 
462-6903 (local) 
TWX 710-822-9300 


WRITE: American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, DC 20009 


analyses nr a variety uf water development 
schemes. R. P. Liglitfuoi analyzes the resell le- 
meuL experience associated with 1 1 mnjm wa- 
ter development projects in Thailand; R- 
Winkl looks ;u development achievements in 
the Awash Valley ol Ethiopia; M-.|- Slicp- 
perdsim considers the demographic, environ- 
mental. and Miciuen moinic consequences «>t 
tlie vnsi irrigation scheme in the Indus River 
Basin of Pakistan; and E. Street analyzes the 
role that inexpensive power from the Ten- 
nessee Valley Authority lias played in the 
economic, social, and environmental develop- 
ment or that region. 

Another group of chapters is methodologi- 
cal, iiin-ndid civile i to illustrate possible de- 
velupmciu scenarios for die future or as ped- 
agogical devices used to train planners in the 
complex decision processes necessary for wa- 
ter resources planning. 

Included in the methodological group is 
the chapter by L, V. Tavares on a mathemati- 
cal systems model for a large, multipurpose 
water resources project currently underway 
in the Alemejo Region of southern Portugal; 
the model selects the configuration and tem- 
poral and spatial investment sequence possi- 
ble for the project under given economic as- 
sumptions. S. B. Watt presents a critical dis- 
cussion of socioeconomic issues and their 
historical relationships for the development 
on the Senegal River in West Africa: and D. 
A. Rondinelii presents a role-playing model 
designed to highlight the necessary sequence 
of steps to be taken in irrigation planning. 

A tnird group of chapters addresses the 
difficulty of translating the experience in one 
place into another, the economic benefits at 
one time into another, or the perspective of 
one agency into another. The chapter by A. 


Blackburn and IJ. Hughes- Eva ns disnistCH 
i he value oi comparing di fl’ere lit planning 
appi-naclm as liiglili gillcd by manage uu-iii of 
die Potomac River in the United States and 
the I'li aines in the Uniicd Kitigdom; S. L>. 
Briggs makes a ease for ongoing research mid 
development lu allow lor ailjmunent and re- 
evaluation as uncertain soucicrnuniiiii. param- 
eters manifest themselves through lime; ami 
J. M. Siniin focuses on the pTobiem ol vested 
interests and hidden agendas ili.n stir l are 
when two gnvenmieulnl agencies set out u» 
study the same water development scheme in 
Oyo Stale, Nigeria. 

I found this lo be a thoroughly useful 
book. A culleaiun or papers xin.li as ibis (17 
in all) can always be criticized lor vurviug 
from the overall scheme of the book. Al- 
though there are dearly some problems in 
this regard. I found the range of material, as 
well a? the applications that have been assem- 
bled, quite remarkable. The book illustrates 
the importance of the many i liter loc king con- 
cerns — behavioral, technical, and environ- 
mental — which musL be brought into focus if 
success in planning is to be achieved. Most 
important, the overriding importance of dif- 
fering local determinants to the planning 
process is brought home through tlie broad 
range of examples. Although 1 might want to 
pick at some individual points, I would rec- 
ommend the book as a valuable source for its 
comprehensive coverage. The most likely 
class appticauon would be in a graduate wa- 
ter-resources planning and management sem- 
inar. 

Erhard F. Joeres is with the Department of Civil 
and Environmental Engineering, University of 
Wisconsin— Madison, Madison, l VI 53706. 
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' Chapman Conference ' 

on Collisionless Shock Waves 
in the Heliosphere 

February 20-24, 1984 
Silverado Country Club and Resort 

Napa Valley, California 
Convenor: R. G. Stone 

Abstract Deadline: 

November 1/ 1983 

Invited reviews and contributed papers in the following general areas: Overviev 
of the collisionless shock, macroscopic aspect* of shocks, microscopic aspects ;c . 
shocks and particle acceleration. Typical subjects to be covered include; 

• Why and where shocks form in • SubcriHcol, supercritical, quasi- ^ 

: ' the heliosphere? • : parallel, and quosi-peipendjcular ( 

. Shock dynamics and evolution. shocks. 1 . .- 

- • Shocks associated with solar • Dissipation mechanisms, 

activity, planetary bow shocks, - The foreshock. 

' corotation shpcks, t and shbek* , • Particle acceleration mechanisms... 

dhock interactions' / ‘ 1 ' . . 

’ Contact: AGU Meetings, 2000 Florida Avenue, . N.W., Washington, DC 20009 
; hill free; (800) 424-24^8 D,C tve* 462-6903 

» Call for paperi published in EOS, May 31, '1983 : , 

v . : v " - ' •" ■ ‘ 


.1. .c- 




EOS August 30, 1983 



RATES PER LINE 


PoiiUtmt Wanted; f ml insertion SI .75. aihliiiiin- 
a] iiiscniuns S 1.50. 

Poiiliant Available, Sinlcn, Siipjifui, Coorui, 
and Announcements: firs! inscitiun $.1.30. a>t- 
clilional insertions J2.75 
Student Opportunities First insertion free, nrtrli. 
lioiial in. sen tons $ I SO. 


Phyiicisf/Computer Professionals. S-5A I carries 
out haul warc/sofl ware engineering simnort and 
phvsic* related modeling studies with NASA/ 
nOAA/NAVY scientists- [■‘or our on-going and fu- 
tnte anticipated projects, wc need Senior Proics- 
siunais to carry mil research, numeric.)! analysis, 
modeling and simulation studies. These pruiiioni 


require atmospheric Kicniisils with experience In 
GLOBAL CIRCULATION. STRATOSPHERIC 


14th International Conference 
on Mathematical Geophysics 


There arc tin discounts or cunimissium on 
classified ads. Any type style lliai is tint publish- 
er's choice is charged Fur Ml general advertising 
rales. Eos is published weekly on Tuesday. Ads 
must be received in suiting on Monday, I svccL 
prior to the date or publication. 

Replies toads with box numbers should be 
addressed to Dox — , American Geophysical 
Union. 2000 l-'lorida Avenue, N.W., Washing- 
ion, D. C. 20000. 

For Tun her in formal ion, call toll free 800- 
'124-2188 or, in the Washington. D. (!., area. 
4G2-8Q03. 


DYNAMICS, PHOTOCHEM1STY. RADIATIVE 
TRANSFER AND TRANSPORT OR 
STRATOSPERH1C CONSITUENTS BY MO- 
TION. Professionals with experiences in SOLAR 
PHYSICS, DIFFERENTIALLY ROTATING 
STARS, STELLAR STRUCTURE AND EVOLU- 
TION MODELING ARE ALSO NEEDED. Appll- 


JUNE 24-30, 1984 


Alexandra Hotel, Loen (near the Jostedal glacier), Norway 


cants must have MS/PhD degrees and computauonal 
experience with lame-scale machines and FOR- 
TRAN language. SSA1 provides a congenial, aca- 
demic work environment and awards yearly bonuses 


to all or its employees. Please send your resume with 
references awl salary history to: SCIENCE SYS- 
TEMS AND APPLICATIONS. INC. 1210 Green- 


bell Rd., Seabrook, MD 20700. 

An Equal Opporiunily/AfTinuailve Action Em- 
ployer. 


Topics will include; gcomugnelism uml good y ninnies 
convection 

time dependent processes involving creep 
lithospheric processes 
wave form modelling 
enrihquukc source determination 
low frequency seismology 
asphericnl structure 


POSITIONS WANTED 


I£Y DKOGEOLOGIST/GEOCH EM 1ST, A recent 
Pii.D. graduate serializing in rock-watcr interac- 
tions, aqueous chemical models and evaluation of 
water clicmisiry Tor ground water resources evalua- 
tion. Experience in Meld sampling techniques, de- 
signing and managing monitoring programs, sintis- 
Iteal evaluation oflnrgc batches of ground water 
chemistry data, ground water consulting, geother- 
mal exploration and teaching. Seeking research and/ 
nr leaching posit ion at University or |umtion in in- 


lowi Stole University of Science and Technology, 
Department of Earth Sciences. Applications are 
invited for a tenure track faculty position in Meteo- 
rology. Rank is at the assistant or associate professor 
level! dependent upon qualifications. The successful 
applicant will be expected to develop a strong re- 
search and graduate student ptogram and ivul teach 
undergraduate and graduate courses for meteorolo- 
gy majors. 

The position is for a person with proven expertise 


dust rial or government organization. Prefer the 
western U.S. Resume sent on request. Box 017, 
American Geophysical Union, 2001) Florida Avenue 


within the general area of dynamic meteorology. 
TcadtJng will involve an undergraduate course in 
synoptic meteorology, in addition to courses related 
to the field of expertise. Completion of the Ph.D. 


N.W., , Washington, DC 20009. 


Convenors: Dr. Durk Doornbos and Dr. Eyslein Husebye 
NTNF/NORSAR P.O. Box 51 
N-2007 KJcllcr, Norway 
Dr. Frank Richlcr 

University of Chicago 
Chicago, IL 60637, USA 
Dr, Freeman Gilbert 

University of California, San Diego, A-025 
La Jolla, CA 92093, USA 


prior to apjnlmment Is strongly preferred. In addi- 
tion, research ability shown by other publications 
and/or postdoctoral experience will be an advan- 


POSITIONS AVAILABLE 


For further information please write to Doornbos/Husebye (for residents of Af- 
rica, Asia or Europe) or Richter/Gilbert tfor residents of the Americas, Austra- 
lia. and New Zealand, and island nations). 


Atmospheric Science. A position — up to n three- 
year term appointment— is available at the Atmo- 
spheric Science* Research Center. The staff member 
Is required to conduct research in one of l he Cen- 
ter's areas— -cloud physics, cloud chemistry, air pol- 
lution, aerosol physics, air-water interface, atmo- 
spheric electricity, energy conservation and solar en- 
ergy. The successful applicant must have it Ph.D. 
ana must have a proven potential as a researcher. 
Send resume to: 


Dr. Raymond A. Castillo 
ASRC — Earth Science 324 


State University of New York at Albany 
1400 \Vashingiun Avenue 
Albany. New York 12222 


An Equal Opportunity Employer. 


Tenure-Track Faculty Poslllon-Ceophyslca/New 
Mexico Stale University. We a re seeking a faculty 

member whose duties will include teaching both un- 
dergraduate and graduate level courses, conducting 
research and supervising graduate level thesis and 
dissertation research. Wc are particularly interested 
in a seuniojugist. but persons with experience in 
other geophysical techniques arc invited to apply. 

Afininuim qualifications include an earned doctor- 
atc in geophysics or a closely related area and dem- 
onstrated research capability. Teaching experience 
snd demonstrated ability to secure research funding 
arc desirable. The position Is available In January 

lass rwOjnn.il. ... > . < 


Iowa State offers degrees in meteorology through 
the Ph.D. The program includes about 60 under- 
graduate majors; the gntriuate/rcscarth program is 
strong and emphasizes theoretical, dynamic studies. 
Close relationships arc established with the facilities 
and personnel of major national laboratories. New 
campus facilities for meteorology are currently un- 
der construction. 

The appointment is expected to begin no later 
than September, 1984; an appointment during the 
current academic year may be possible. Application 
deadline is November 1, 1983; later applications will 
be accepted if the position is not fillccL For applica- 
tion information please write to: 

Dr. Bert E. Nordlie 
Department of Earth Sciences 
Iowa State University 
253 Science I 
Ames, Iowa 5001 1. 

Iowa State University is an equal opnortunity/ar- 
firman vc action employer. 


Participation will be limited to approximately 80 scientists. 


IB84 Tor 9-month academic year. Appointment will 
beat the rank of Assistant or Associate Professor. 
Salary; and academic rank will be dependent on 
experience and qualifications. 

Application* and names, addresses and telephone 
niunbert of at least ihrce references should be sub- 
mitted to Dr. Chandler Swanberg, Department of 
Earth Sarnces, P.O. Box SAB, Las Cruces, NM 
8800S. 

Applications received by October 15, 1983 will be 
given preference. 

. New State University is an Affirmative Ac- 

Uon/EquaJ Opportunity Employer. 


The University of Miuourl-Calnrabla/Facully Posl- 
Uou. Ttw University of Miuouri-Columhia De- 
partment ol Geology plans immediate expansion 
through the audition of three lemirc-track faculty 
positions. Appointments arc anticipated at the assist- 
anl professor level, although higher ranks may be 
possible, beginning in August o? 1984. Candidates 


■ — , -rr. , V . . ■,,uu|m.Hi bi uii; dum 

ant professor level, although higher ranks may be 
possible, beginning In August o? 1984. Candidates 
will be expected to have completed requirements 
for the Ph.D. degree by that time. Faculty members 
are required to provide quality instruction at both 
undergraduate and graduate fevel, and conduct re- 
search leading to scmorly publications. Successful 
candidates will be chosen from the following special- 


Rcnsselacr Polytechnic Instltute/A Tenure-Track 
Faculty Position and a roi [-Doctoral Research Po- 
rilion. The Department of Geology of Rensselaer 
Polytechnic Iniutiuc is seeking applicants for two 
openings, a tenure-track faculty position and a post- 
doctoral research position. 

The laculiy position available in September 1984 
requires a Ph.D. or equivalent degree. The area of 
specialization within the geosciences is open. Partic- 
ularly important h the applicant's interest in re- 
search and teaching at both the undergraduate and 
graduate levels (M.5. and Ph.D.) with capability to 
do creauve research in the quantitative sciences- 
Preference will be given to individuals with research 
experience beyond the Ph.D.; the level of the ap- 
pointment is open. 

The postdoctoral position is available beginning 
January 1984 to do research In the field of fission 
track analysts applied to studies of sedimentary ba- 
sins. Applicants must be knowledgeable and experi- 
enced in fission track analysis. 

Our present department is part of a modern, 
technologically-oriented university, and consists of 
seven members whose collective expertise cncom- 

geochemistry. 

petrology glacial and surficiaf geology, and ecologi- 
cal modeling. The i RP1 environment provides ample 
opportunities for field and laboratory experimental 
research in geology, as well as fin inierdiscipllnary 
siudte* m chemistry, physics, biology, mathematics, 
materials science, engineering and computer sd- 


SupcrvUory Geophysicist, The National Oceanic 
ana Atmospheric Administration (NOAA) an- 
nounces a Supervisors- Geophysicist. GS-13, vacancy 
in the National Geophysical Data Center, Solid 
Earth Geophysics Division. Boulder, Colorado. 
Starting salary at GS-13 level is 334,930. Duties in- 
clude administrative and technical activities on be- 
half of llic Branch; nuimaininB liaison with 
prinicipal geophysicists nationwide; recommending 
tn the Division Chief new techniques and services; 
serving on national working crotini; and jirovidinu 
expert advice. An advanced knowledge of thcuieii- 
caf and pmeilcal applications of gcopfiysiial data, 
c.a-, gravity, geomagnetism. seismic reflection and 
related disciplines is required. For further Informa- 
ilon a™/or application procedures. please call Mary 
Phimley, NOAA Personnel, at (303) -197-3 102. Ap- 
plications must be received by Sept. 23, 1983 to lie 
considered. 

An Equal Opportunity Employer. 


Hydrogcologlst, Hydrologist, or Water Remrra 
Planner. 'I7ic Kansas Geological Sunn , a diriiri 
of The Lhiivetsity of Kansas, solicit! applintiotu Ew 
a hydrogeolngist, hydrologist, or water reiouna 
planner. I’erniancni, lull-timcjxjjiiion jubjettwa- 
nual review. Salary Range: $20,000-330,000 pH 
year. dei>eiidinu on (lu.itilications. Required ooikfr 


try, or related water resource* field. Cottne’-odn 
tlicoreiical hydrologii modeling and rapabiHi) to 
apply these inodels to different liyriialogk and wa- 
ter iilantiiug |iii)b]enis to paniaiLir areas in Kinm 
I'leferretl qualification. 1 !: ni.H. degree in on* of tlv 
alxivr fields, and 2-3 yea is of research cxpcricnie 
in water resources related studies. 

Freedom to tnndiKi research within thcfrzw 
work of the KGS Gcohydrology Section'} ptugno 
anrl sup] mi t of a university enrironmeni. Opwnr 
nity lur graduate study or teaching; and fuRM* 


r ' of “» rin L 1 GeqphyslM Tcctonlca/Slan- 
Tord Unlvenily. The Department or Geophysics. 
Stanford University, is seeking candidates for a ten- 
ure track position in the brood area of marine g» - 
pnysics and tectonics. Wc seek a creative scientist 


nity lur graduate study or lenclimg; and Mlv lain; 
cd reseat ill opportunities in excellent rriumi tii 
ides. ‘ ' 

C'ontai 1 I'ersonnc] Manager, Kansas GcoJopal 
Suivvy. 1‘lSt) Constant Avenue. Campus hett i« 


Stanford University, is seeking candiilaies fnVa ien- University ol Kansas, Lawrence, Kanias t>6W 

ure track position in the broad area of marine geo- WI^H-StMiS) for lull position description, 

nhvsirs and uw.t» -. : — il. lily, send l'esuiuc, college Irniuaipt]. UJl 01 Fl. 

lulled research, .mil tliree letter* of rcfcrencr-o’’ 


with experience in gathering, Interpret Inn and svn- li-shc-d rcscarrli, uud tliree letters of rcrrrencr-m- 

thesizing ntarine gefphysica?' ^dataTml^ 

search interests cover dcimsitional, igneous, and ter- ’’‘T 31 ' \ VHA - AupficiilicMi* will « 


_ . — o — •mu niiuat iv- 

search interests cover dc|msiiional, igneous, and tec- 
tonic processes on uceanic plates and continental 
margins. Inquiries arc invited front murine geo- 
physicists with demonstrated scientific monl in one 
ot the above aspects of marine get. physics or lei ion- 
ics. who have demons! rated no ability to develop 
new ideas and research directions, and to guide and 
teach graduate and undergraduate students. In ton- 
iiuenngihu appointment we me iiuercstnl in maxi- 

«"«•!» I" 


reviewed cveiy tidi ly days thereafter unifl the pod 
lion is filled. . 


min i 3 ji lieu. «riif 

AN EQUAL Ol’lK)RlUNnT/AFHRM/lTIU 
ACTION KMI'U)VKR. 


marine geology, plate tcciomcs. |wleomituuetlsni. 
seismology and regional geology at Stmt find. Oui 
«^ rnc!, ‘ ly ™L n l^ r cx I>canl tn develop a 


— • . «-»|"ftini «l oi-veiop jl 

strong research program involving Ixitli govern, 
ment and mdusinaf panidpailon. 
salary and rank will be commensurate with exix 1 - 

riOnCC and harkarnuiirl DLatn « 


m 5,?. nd the nam “ ° r three jieraons who 
wouM be wilhng to provide leuera olreference 
should be sent to: Donald S. Miller, Chairman, De- 


B ----- — — — ,-.,.,^ 1 , v-iuiii man, lie 

_ , panment of Geology, Rensselaer Polyiechnic Instl- 

Explo ration Geophysics tute, Troy, NY 12181. 1 U 

Sorid^Eaiih Geophysia , Renisclacr ii an Equal Opportuniiy/Alfimaiive 


Anahriicafstruciurm Geology 
Clastic Scdimentology 


Action Employer. 


_ ' . ■ luiliuii-iiaunnc Willi fXIX'- 

KH«^^ k8r0 r W,t, '^ lcnsc s ! ,bn ' lt a rcxunif, a 

and " 8 ^ re8CJ,rd ‘ i,l,eie "*' 

Dr. Amos Nur 
Departmenl of Geophysics 
321 Mitchell Building 
Stanford Lfiilvcrsiiy 
o. r . .. . Stanford, CA 94306 


Applications should send resume, transcripts, and 
names and addresses of three references to: 

Tom Freeman, Chairman 
Department of Geology' 

University nf Missouri 
Caluuiljia, MO 6521 1 


Slractural Geolog^t/Unheraity of Wyoming. 

The University of Wyoming, Department or Geol- 
ogy anil Cietiphysics seeks applicants for a tenure 
track npputntmeni in structural geolugy to be avall- 
nblc beginning Tall semester 1984 or earlier. Duties 
will include leaching of iindcruradu.uc ami gradu- 
iitc cuutses In structural geology, supervising MS 
and FhD theses, and research in slnictural Seolatrv. 
Appoinmicm a i assistant professor level is pre- 
I erred, butnpjiicann requesting apnobitmcnt ut 
higher rank will be considered. A pplkanu muu 
riavc a PhD degree and be versed In Quantitative 
theory as well as field applications of modern struc- 
lural geology and rcgwnal tccrcmics. 

Applicanu shtiuKl provide ;i resume, names of 
mrce references nnd a letter of application intlud- 
iny a staieiiwm of current research interests and 
courses which the nppllcant Teels qualified to teach. 
Applications should be sent to: Dr. Robert S. Hous- 


Mil °# e “ ^nrtering/Uni- 

V MI . am '' Ocean Engineering, with a fac- 
ulty of nine, is consututed both as a division of llic 
Rosensilel School of Marine and Atmospheric Sci- 
ence and as a department in the College of Engi- 
neering. In addition to performing routine adminis- 
trauve duties, tire Chairman Is expected to take an 

rnrthl^^l, n ' “f c L 1,n 8 and rcs carch; qualificmions 
for this post include a record of accomplishments In 

SeShVmkJrt" Mrncd docl P ra,e - T" 0 Roscnsild 
School is embarking on a new five year plan that 

rw S f» r V,J5 2 ro m F° wlh in ‘he Division? The new 

Pn|Tchgrl 0 U, ^ “f - * of rDMri "* S“W- 

^^ b v r | 1, r^] jl ‘ <ati0 /5? hy January 1, 1984 to; Dr. |o- 
^ h ™vL^^^ Cha c n, ' an Qf . lhe s «rcfi Commit. 

SrSL' k 33fi»W 0 T 1Ckin,WCkCr CaHm * 

Af Opportunity/ 


Cl r^J II ^‘HiuuiUi wt TTiOMU 

a lanrora Univerijiy is nn equal opporurnilv cm- 
pJoyer, and encourages the apjilication of quaffed 
women and minorities, 1 


UcsoHreh AaBocIntc/Polrography-PetrolofT. 
join n lesvanli Hfivn aimed hi oitueratnixung^ 
(imdeusuihiu ItiMui y ul the solar system uy w 
"glial, rhcinkiit, anil UtKiqilc uud es or tint 
sluirc in luliuiiive meteorite*. Applkani 
have jircvlmis cx|ieili'nce will] 

■nIiouIiI lie a ouiieSdi itciingratilicr, : aktUcd hi 
of I lie SEM mid electron piobe. SllcCfM lHL^ ccB . 
dale will he ilcdkaied. pi odttcllre, an C S 
inuiili attir linili orally and in writing, 

I’fi.l). in hand. Vitcmicy ex|iectcd In mW a"' u " 
1983. . 

.Send rcMimc and names of three refcrMW^ 
Gmssman, I)eiiaruneni or the Ceophy*]® 
Uuivei shy of Chicago, 5734 S. Ellis Avenue. 

go, I L 1)0097. , - „»i flnaad**’ 

The University of Clilcago a an Equal Opf** 1 
ly/Alfirniativc Action Employer. 


UMverrity of California/ Assistant Reaearchcr. 

jWawsBsMa? 

The poaHlon Ll in llic unn^r rv^nn 


•rum ~.f.rr r 1 , juuucauon reconi, 

iK kKriS ni* " u .PP er ocean physics group of 
las Laboratory. Active research ar- 


mixed layer studies, as well as doppler acoustic sen- 
sor design. Candidates should have a Ph.D. in 
Ocean ooranhv. phnlr. 'i! 


... o'" snouia nave a Ph.D n 

«SSS P an y d Jte 5 T En 8 i P« rin K “ well as 
SKS*?? and a dc?1 £e ‘O participate In field re- 
ri ?* e: *15.936 to $26,800. Send cur- 
SmKnw"!? of references to Professor 
Physical .Laboratory, Serbia 


Robert Pinkel, Mari^h^taU lKEiEv sffi 

9§Vm ' rL° f °S eano ppW. OCSD.IL^dS^a 

rc-h 2 ' O'es'ng date: August 3 1 , 1989 8 

The Uiuvemif of California. San Diego is an 
Equal Opportunity Affirmative Actbn Employer. 


ton. Depart mein Head, Uejrartmcnl of Geology/ 
Sc. P te S Zn71 BOX University SiadonTijra- 


, TTtc University of W)onilng is an equal opportu- 
nity/alhnnauve iiciion employer. 


GrmmdwsUir Hydrologlifffordan Cerrlll Asso- 
r Ceotcchnlcnl and earth scicno 
nwnhv i£^ 0rd ^ 1 Co " portland - Maine, has an 

S,T ll0r ^“"dwater h^Irologisi. Can- 
didates sltould have an advanced degree in hvdro- 

8 e0,echnl “l engineering and a mini- 

of P«f«sIonaf expcrle™"! C. 
pauiltlies and experience in field nudics anr 

^?i^n r - nlOdC ^ n i g i 0 ^8 rol,ndwater flow 

llgi^sst 

Asspdaies.b a naiionall 


PJ«*tary Labora- 

at die 


Support Scientist 1/lf/Tho N»dtmal Cent«f 
moaphorlc Research In Boulder, 

Colorado. Recruiting for SupjXirt Sacn^^^ ^ 
II for Hie Cnnvtcilve Storms Diww"- Kg 
tentetions Grom., DUTIES: AsWj 
and interpretation of radar, aircraft,^ 
data from the surface to die iropojpnevf. 
study of the origin and evoh«on oTa^P 
systems, in the mid-lndtudcs and uw 
their interaction with rnod ^?,ci*^i ITIIS f0* 
scales. ADDITIONAL RESroNSiniU]]^ 
LEVEL II: participates In all 
considerable rcsponsiWUy L° r j^^mnuier P 10- 
publication; develops and aWecotW 

grams; may participate In ' P bn "j^ L S«wd fidd, 

dures and Affirmative Action prognun i!"^. ^ 
QUIRES: 

• Mailer’s ]degree In.thc aOTWR 
with a thesis on a topic related to u»]j 
or demonstrable equivalent of cxpctWC 




• Working knowledge of 
one dr more of tile listed 'data. 

• Demonstrated skill tri irial 


!L a ZV“V'"""'‘ ,,, ; , * ,lumcni * Llf3 n, a com- 
idlin'Lf 7 T, CUlr ^ ma g“’ con, puiers and 
u ■ a ■ research ranks in the Labo- 
ly Assistant Research Scientist. Asm 


• Demonstrated skill tn wrung 
sub-routines., . : . .i'L 




o. ii vl ii ranxa or 


os. Research 
.. Jp.su 




,ul f Demoniinurf ,VjV ^ 

.jSssaffS® 

Tlibt position Is for a 




wM. } 


.Ari-' 




Send resume promPl 1 ^ 
Center for Atmospheric 


tor rtinswr.v -r»*- 

• Boulder, Colorado • 

• Ext. fiil or Q6B - 

. A» BqWl, 


August 30. 1983 EOS 


^ jgfaaar 

Sf'fthl, « S- A V L V ;.n,.i;u.l™..r k-rcl. II,, 

ta,c ph . 11 "'" Il "■"'"’V 1 

Sriwofwliineniarv Iwm*. wibrnus ;md Y'dimi ". 

andsedimenuiv pi'trc»l.»uy. and will l,v ex - 
3 to cany out research and io iracli graduate 
nmlrrcraduatc courses m these fir Ids Please 
“t HSumfSo.* records, ami three Ictleis 
'KSmio Di. Peter J. I hidlcst.in. 1K-- 
iSSI fC^ -mdt^phvsies. UW PvlUhuiv 
ftJI, UnirersK^ ofM m n esc .ui , Mimic:q»>[is. MN 

^uSSnhr’b an Equal Oppot iiiiiity/AIIiriii:i- 
liie Action Employer. 

Uutoe Organic Chemist. Research Awxiaie in 
rSToperative Institute of Marine and Aim.- 
mhtric Sricnces, Udtversilv nf Miami and Nutum.il 
Annie and Atmospheric Adnii t ikt rat icm. Kx|«ii* 
encein GC-MS-DS and sampling Inmi .ships or :m- 
rnft desired. M S. preferred. Comau CliJinnau 
Sfiith Committee.^ D.K. Atwraid. NOAA/AOML. 

4J01 Rickenlucker Cause w.iv, Miami. I- hiricl.i 

^An^Eilual Opportunity Em|Ai\er. 

SCIENTIST I/II-Nalionol Center for Atmospheric 
gneirch/Bouldcr, Colorado. The Nalimuil Cen- 
ter Tor At niosnheric Research in Boulder. Culm ado 
iiKOUhiiig for Scieiilisi I uml 1 1 l"t the C. invert tve 
Swnni Diraion-Mesoscalc IniertKikiii Group. DU- 
jl£_S ; Carnes out individual and ml lulioi alive rc- 
V jnhon small to nwMAtalc mcteumlogy. Projects 
wid be selected and defined in tolliifim ,111011 with 
the senior staff. Scientific effort will fin us on the 
immure and dynamics of convective lines and 01 I 1 - 
ff me»«a!e systems, llumdei storm initiation. Imr- 
riMuri, interaction* among turbulence, convection. 
iKSonle. and synoptic scales. Emphasis is mi ul- 
icroiional studies using data Irout surface 
inuonets, tethered balloons, aiicralt, and Dopplei 
ndsrs. Actively participates at scientific meetings; 
rndncontribuiicins to professionnl journals and 
other literature; may participate in planning and ex- 
ecution of the Stortmcale Operational ami Research 
Meteorology (STORM) field experiments and citliei 
field program*; develops an understanding of mesu- 
valeiyilcms that will enhance accurate forecasting: 
interacts with scientists within NCAR and elsewhere 
to acheive individual and group scientilic objectives; 
manage} employees in ways consistent with UC.AR 
policies and procedures and AffmiMivie Action |>ru- 
*nm goals. 

ADblTIONAL RESPONSIBILITIES FOR LEV- 
ELIhTakcsa lead role in design and impleinema- 
wm m the areas listed above. REQUIRES: 

• Ph.D. dissetiation or equivalent evidence of in- 
dependent research cumrilmiiini in metcnrolngv nr 
dimly allied field 

• Demonstrated skill and crcativiiv in aiulvsis/in- 
itrpttution of data from one or more nf die data 
interns listed above with a realistic idea »l their lim- 
iUlioni 

• Demonstrated skill in >mi[ and written prcscu- 
tocion of xiciuific results 

• Ability to write and modify complex computer 
programs For data analysis 

ADDITIONAL REQUIREMENTS FOR LtVEI. 

• Several year* of productive research experience 
u indicated by numbei and ■ni.Uiiv «'l piilJiiaiinns. 
ornmh'alcni evidence. 

•Demonsirnied skill in the almve areas 
NOTE: Scientist I and 11 appoint incuts .ire lor 
imajof up 10 three Jitd film years respc lively. In- 
damrajs may be appointed unite next high level of 
xicniisi in accordance with die UCAR Scientilic 
Appointments Polio. 

ULMY: $25.814— S9H.7S9 l.KVF.L I. S3W.977— 
LEVEL II 

5*nd resume proni|xly to Esther Itla/on. N.ili 

water for Aintospberic Reseat efi, I’O Itox :MH«) 
wilder, Colorado 80307. or call (3ltt) -l‘M-5151, 
ra 58 or 6G0 for further inlumiaiiou. 

^uai Opponunity/Affirnuiiive Auimt Fjiqik*yer. 

Wie National Center for Atmoapherlc 
7*5*“' NCAR U seeking a Srieniist l fin die 
nt T-i t<P 0, ' , -i° 11 Mctdclhig rrojei l. 

etlES: Will devekm nnn miter 111 nut aim for the 
jrcwBtionoT chcmintl inienuiicHi within die A1)M 
«QUIR , ES' !n8i48C ' ,l Independent reseurcli. 

•Ph.D. or equivalent expel ieinx* and etliu.illtiu 
wjnsxierablc knowledge nf tropospheric diem- 

J&M* f, L atnuis|i]iei ic chemlMiy inraUding, 
■i^yjyy Jcnv-cnHi ug processes, physics of «■- 



ROfacid depmhiiHi, and untquiler jirogi-.imining. 
iothi«i ?>cienua . 1 * ■W'JlimiHrni* hiv fui teiuisof up 
“U* year*. Individuals may lie appointed to the 
UCabXcI ,r C * Lieut's' hi wtunWt with the 
Apnointmcni pnlic y. 

jV-iJlT' P«jc send resume nr call Maruaictn 
andsmi; 31 4W-31S1, ext 517 fur Imormiuion 
NATIONAL, CENTER FOR AT- 
^HERIC RESEARCH, PO Box 3000, Boulder, 
hndavmr E< * Ua OpiKiriunily/Alfirniaiivc Action 


of Geological Scioncca, 

hdS C U "l ve . rall y* The Deuavuneni of Geo- 
«uhiirm« CC, 'L n *’ ,lcs "PpliraiUim for the position 
«*kad^,Ju ,bC uP? oimcd September I9M. Wc 
laH inaW™ i ‘ndlvidual with administrative talent 
»d educjfm« C 1 u ® n ' ^ or reiearch s«nd practicc-i-clai- 
uneW acnviiios. Rank is at the full profes- 
'“of «n^»ii no , re,lr i? lons ,uve hceu placed on ar- 
il The department Is active with 

. an emphasis on professional practice, 
search. ,a,n n 8 a l* rm commkmem to basic re- 

curriculum vitae and 

rt e references 10 : 
n.^hxirman, Search Commiuee 
P'lftmcm of Geological Sciences 
Wrcghi State University 
Dayton, OH 45435. 

^'S^K?-' ;ouR5ts - AND 

COURSE IN 

** UROLOGY. Sponsored by 
r 11 ^SwlH. n, A Ve .7 ,| y.° r Barcd °nfc the EtU»- 
^T^&cal Spr^ ale, ^i5 u H lDril y' Ihe Public Works 
ifthe fai t- .,. v ^ C| > h o Hydrographic Confederation 
U ‘* c 'S^.TO ee ? 1 lhe Spanish Foreign Office, 
?*T of bS 3„2 Ca lf , “ n,a ' <1* Water General So- 
the Public Works Study, mid 
5^ & Ct ' n,er, I hl » co »»« will be hold In 
IS— July 1$ 1984. It will bo. 
P* *d!ools anrf J-° r Rta.^uates from higher teclinl- 

w . ho « rW3lve r 
* n 1,16 problem? of 

te^^atq'r c ]5R 1 ‘jiUiUon and pfehplng of : 

^logical rerou4ca d • *“ rfec ® Water *< Mhfl - 

Jjs**- ^und^arc?!? 11 , wlU bc: auxiliary disci- ' • , 

k^ater mana^im 2I a,,on antl exploitation, 

for There will be a F mini of 81 1 

S,Wra,^ applied course*. 9 

epori fe 1 a ground-water . . 

1x5 grven in Spanish. 


Top Sponsors 

One thousand, one , 

hundred, and ninety- ^ ^ . 

five new members have & 

lieen elected through ^ * 

July 31, 11)83. The top •(< >)• 

spunsors. AGU mem- jy 

hers sponsoring thiee or 

more new members, are ^ + X * ^ 

listetl belmv. * 

Eight Members Ro- 
bert T. Hodgson. 

Seven Members Erwin Seibcl. 

Six Members Harold H. Demaresi, Jr., 
Karyn Massoni. Paul E. Myers. 

Five Members John A. Dracup, Kazuya 
Fujita, Robert B. Smith. 

Four Members Laurie Brown, Robert L. 
DttBois, John J. Gallagher, Jr.. Louis I. Gor- 
don, Carl Kisslinger, L. A. Kivioja. Christo- 
pher N. K. Moocrs. Charles G. Samntis, A. F. 
Spillinns. Jr.. William J. Teague. 

Three Members Thomas J. Ahrens, Rog- 
er R. Anderson. J. Ernest Breeding, Jr., Rich- 
ard H. Hawkins. Dennis S. Hodge, John E. 
Hubbard, Xavier T. Lc Fiction, John N. Lud- 
den, Maurice W. Major, Harlan L. Me Kim, 
David F. McTigue, Philip A. Meyers. Dennis 
O. Nelson, Emile A. Okal.John 11 Reynolds, 
Dietrich Hans Roeder, Leslie Smith, Edward 
Stolper, Urho A. Uotila, Francis T. Wu. Da- 
vid A. Yuen. 

Membership 

Applications 

Received 

Applications for tncinbership have lx.*ctt re- 
ceived from the following individuals. The 
letter after the name detunes the proposed 
primary section affiliation. 

Flunk W. Bergstrom (H). John A. Best (S). 
Lawson W. Brighsun (O), |;itt Qlnf Burgman 
(Hi, Dominique Utirrus. John S. C. (aur.iii 

(CJ), Daniel Davies (P). Mill tael I*. Ui lit 

(O), Gerald R. Garrison cO). Vann T- Guvan- 
asen (II). Ross N. Htillinan tA), Braille Junes, 
Luhtclio L. Rostov (Hi, Paul Lagacc. James 
M. Lull inter (SS). Duncan T. Mackenzie (S). 
Ftaitz X. Mcixner (A). Jacques Merle (O). Ki- 
chang Na (V), Alan E. Ritfty (G), Susan L. 
RtisscII-Roitiusou t V >. Rock Sumcm* !•’•). 
Minoru Sasaki ((’<), Uernaid Sliizgal. Don 
Vrobleskv (H), Craig B. Wall (P). Julia A. 
Waits (A). Crayton Yapp (V). 

Student Status 

Jeffrey Alexander (O). Sang Keun Bae (H). 
Ronald L. Biegel (Sh David A. Bones* (S), 
Robert S. Borcli (V), Eric J. Brown (S), Ran- 
dle E. Cabccti (H). Diane H. Carlson (V), Ev- 
erett F. Carter (O), David Dahl (V). Gene M. 
Davis (V), Edward F. Duke (V), Cheryl Lyn 
Dybas (O), Tracy Eancs (O), David Graham 
(V), loscpli Ha (S), Remy Hennet (V), Kath- 
erine Hirschbocck (H), Austin Imlenwaiirin 
(UP), Todd Allen King (S), Michael Leonard 

(S) , Ellen Lcitvlii, Gad Levy (A). Stanley D. 
Locker (O). Subhuslib Mallick (S), Teruyuki 
Mauni fD. Mlclind McKibben (V), Herbert 
W. S. McQueen (T). Javier J. Meiieses-Roclia 

(T) , David J. Mill la (H), Patrick M. Oktta (V). 
Carol Prentice (T), Margaret P. Rico (S), 
Daniel Rosenblatt, Daniel Rothman (S), J. Mi- 
chael Ruohoniemi (SA). Bradford Sherman 
(H), Van Song (V), Stephen W. Todoroff (O), 
E. A. Vaverka (GP), Richard Wagener (P), E. 
Timothy Wallin (GP). Eldean M. Ward (T), 
Douglas A. Wolf (V). 

Union and Section 
Candidates 

In the coming months Eos will carry biogra- 
phies and photographs of all candidates for 
President-elect. General Secretary, and For^ 
eign Secretary of the Union and for Presi- 
dent-elect qnd Secretary of each SecUonJn 
addition, statements by ihe candidatej lor 
Union offices and Section President-elect ty.ll 
appear. Tlte material for the Gfodew, Geo- 
mapietism and PalepmagncLum. and Phnet- 
ology sections appe«s below. TheshUe of. 
cindidmes for all offices was earned m Eos, 

, June 2.1, 1983, p.422. ; ; . ; .. . I . 

•I'. . V 

Geodesy: Presidentelect ;-rt 

1 John D. bonier) A 

member qf AGU since 
1972; 46 years old; ; 

: ChieF, National Oeodev 

1 lc Survey, (jha rung: and 

GeodeiicServices.Na 
tlnnal (Vtail Sefvfe 


University of Pittsburgh ( lOBil); M.S. in Geo- 
detic Science, Ohio State University; was con- 
currently Project Manager for the New Ad- 
justment of the North American Horizontal 
Geodetic Datum and Deputy Director, Na- 
liunal Geodetic Survey. His scientilic experi- 
ence includes developing algorithms and 
computer programs am! |>oforming research 
in support of various projects in geodesy and 
geodynantics. Vice President, American Con- 
gress on Surveying ami Mapping; Secretary. 
AGU Geodesy Section; Past Chairman. 

American Society of Civil Engineers, Execu- 
tive Committee of the Surveying and Map- 
ping Division; Secretary, Section i (Cm 11 ml 
Surveys). International Association of Geode- 
sy; Member. U.S. National Coni mine of the 
International Uniun of Geotlesv and Commit- 
tee on Geodesy; 30 publications , 3 published 
by AGU. Recipient of two Heiskaneii Awards 
of Ohio State University aucl recipient of die 
1982 Department of Comuncrce (uiltl Medal 
(the Department's highest award). Past Asso- 
ciate Editor. Join no/ uf Cnphymat Iteintuh. 

Statement 

'‘Geodesy lies at the center of a spent mu <ri 
technical disciplines ranging Inmi ones that 
emphasize geometry, like cartography, sur- 
veying and pliotugraniinciry, to those that 
are based on physics, like oceanography and 
tcrumuphysks. This rcniral bu lls means that 
geodesy is well positioned 10 iiillucmc (and 
lie inlliiciicctl by) a most diverse group ol sti- 
eulific I iritis. As pail of AGU, the Geodesy 
Section has tended to (cuicemriite tut the 
physical side. In recent years, this uileriiiluni 
lias proved very fruitful, because increasingly 
precise geodetic measurements and tech- 
niques Iihvc shed ninth light on significant 
areas of gcophysirnl research. I believe that 
geodesy should' and will luiuiiiiic to serve as 
a pioduciivr source nf information for the 
test of geophysics. Therefore. 1 would push 
lor closer and mote funual cooperation be- 
tween the Geodesy Section and other AGU 
sections in setting up AGU meeting pro- 
grams, special symposia, and in At iU publica- 
tions. c.g.. the Seits-.it special issues ul JGR. 

We should combine sessions anrl develop spe- 
cialty conferences with oilier sections m I 111 - 
liter strengthen these ties. 

"But l would also .stress that the Geodesy 
Section must nut neglect its relationships on 
the geometric side. The new, precise position- 
ing techniques— GPS, VLB!, laser ranging, 
and ineiii.il |MiMiioniiig — not mils sicM valu- 
able geod\n.miic;il iii|nnii.itioii. but also pro- 
vide surveyors with tools dial can revolution- 
ize their profession. The Geodesy Section 
must be holistic in its altitude mid embrace all 
the disciplines within its purview. We must 
enlarge our contact with kindred societies like 
the American Congress on Surveying and 
Mapping and the American Society of Photo- 
gramnictry. Furthermore, we should strive to 
influence educational institutions to combine 
courses which relate to these various aspects 
of geodesy but are usually widely separated 
departmental!)'- [ would see to it that AGL- 
actively sponsors or cosponsors meetings and 
symposia featuring geometric geodesy and 
geodetic instrumentation. Tlius, I maintain 
that geodesy must develop in both direc- 
tions— physical and geometric— and dint such 
development will optimally benefit our pro- 
fession and the scientific community in gen- 
eral. 

“I am particularly concerned that geodesy 
not lose sight of the fact that it is a science in 
its own right, and not just a service to other 
sciences. The fundamental geodetic objec- 
tives— to determine positional relationships 
and the gravity field— remain unchanged and 
continue. to be interesting and important ar- 
eas for scientific investigations. Geodetic re- 
search will maintain its usefulness for other 
sciences, but those who engage in this re- 
' search are first and foremost geodesists and 
should be proud to yrear the title." . 

Petr Vanllek 

Member since 1970; 

47 years old; Professor 
of geodesy, University 
of Toronto (Erindalc 
College) and University 
of New Brunswick, 

Fredericton. Current re- 
search Interests: geody- • 
namics, earth gravity 
.. field, daihpnradcal lech- .... 
r ntques of geodesy, application of statistics in 
• geodesy, appjiaiiions of extraterrestrial roelh- 
' ods to geodcsyi physical oceanography* tlieo- 
. relical daitirity. Received Dipl. Ing.degrce in 
. geodesy (1959) from the Gzeih Technical 

' : University, fragile, antf Ph,D.. ; in niathemaii- 
. cftl physics (1968) from the Czechoslovak ,. 

■ . Academy of Sciences, Prague. Worked ns a 
N surveyor at Prague Institute of Sun, eying ant} 
1 Cartography (1959-1963); cortsultadl ip nu- 
Merisi analysU and.Compmer. applitaUons at' 
; Faculty of Technical, and Nuclear Physics of ; 

' Czech Technical -Univeralty (l96S^IM7),.re- 

f s ^reh fcUoW and later senior, adcnufic officer 
;; ‘ at Institute of Oceanography. RidMon. UK 
{ (1987-1969); NRG Of Cartad^poilppctoral 


LMR, Ottawa (l , .hi!M < J71); (issociatc uud full 
professor uf geodesy at UNB (1117 1-1983); 
visiting scientist, L’Sr.S Gciilt-r for Eanli- 
r| uakc Research. Meitlu Piirk, f aililtniiia 
(1977). fairrciulv: im-uilser.il executive 
CGU: fellow ol (5AC; Sigma Xi; ineinher uf 
CIS, NYAS, SVUi member of Canadian Na- 
tional Committee for 1UGG; Committee on 
Geodesy of NAS-NRC. Author or 141) books 
anti papers including 3 papers in Ew te.g., 

"The map of contemporary vertical crustal 
movements in Canada," with D. Nagy) and 
one in Reviews 0 / Geophysics anti Spare Physif.s 
(“Geodetic levelling and its applications," with 
IL O. Castle and F.. I. Balazs). Cio-edilor of 
Mamisnipta Geudnetica. Member or llic 1AG 
working group nos. 1:21, 1:41, 4: fit), 5:1*3. 
Canadian representative on ILK>G Cummit- 
lecon Recent Crustal Movements. Honors in- 
clude: NERCfllK) Senior Research Fellow- 
ship (19117-1909)'. NRC (Canada) Prisu Intim- 
ate Fellowship (1969-197]): CNT'q (Brazil) 

Visiting Professorship (summers 1975, 1976. 

1979); NRG (USA) Senior Visiting Scion list 
(1978): University of Stuttgart |W. Germany) 
Visiting IVnlcssorship (summer* 19N], I9H‘J); 
University uf Sun Paulo (Brazil) Visiting ITo- 
rcssot ship (slimmer I9H1). I97K Ui 1981 
seivcd on AGU CMP Com mil tee. 

Statement 

"North American geodesy li.is been suffer- 
ing Inmi .1 lark of identity. 1 his (tiiilinriil 
has seen some of the most spettauil;ir geo- 
detic achievements: yet. often enough these 
were hot 11 under the auspices ol space sci- 
ence, lectmi'iphysks, occ.inogi apliy. etc. 

.Some nl my more pragmatic colleagues will 
argue that there is nothing wrong with this, 

"ill row mu plurality." I iccl. however, that 
the cause of science wtmlil lie betier set red if 
geodesy were, cmre more, rerngni/cd for 
what it is: a scientilic disi ipline in its own 
right. 

"Geodesy is the discipline dial com cuts it- 
self wills the geometry «if the earth and its 
gravity held, including die temporal variation 
thcreol. 'Ihus geodesy is as much a part nl 
geophysics as gcuincuy is a pan of physics. It 
is 011 these philosophical Iniiudaiioiis that die 
Geodesy Section should cooperate vsitli tin* 
other sections of .AGU It is this position that 
the Geotlesv Section should take when asking 
itself; What is diere tli.it the gendrsv can do 
for the other disciplines and what is there the 
other disciplines can do for geodesy* Il is this 
point of view that l should adopt il rkiicd m 
the president). 

"On a more down-to-earth level, the Sec- 
tion inn.) consider doing more for the promo- 
tion c.r AGU among professional colleagues 
and sin dents alike. Tlic promotion should in- 
clude soliciting research paper* as well as re- 
view papers fur JGR and RGSl*. and soliciting 
manuscripts fur public .11 inn in the AGU Geo- 
physical Monograph Series. As an example of 
oilier possibilities, the -Section rnav consider 
launching a campaign in evaluate geodetic 
content in various pertinent imiveisity pro- 
grams on this continent and publish die re- 
sults. 

"To conclude. I should like to thank the 
Nominations Committee for the honor be- 
stowed upon me by having nominated ine 
even though I am not a U.S. citizen." 

Geodesy: Secretary 

William E. Carter A 
member of AGU since 
1980; 43 years old; 

Chief of the Advanced 
Technology Section, 

Geodetic Research and 
Development Labora- 
tory and VLB! Project 
Manager, National Geo- 
detic Survey- Major in- 
terest: die application of 
advanced technology to geodetic surveying 
for research in geodyuamics, e.g>, the use of 
Very Long Baseline Interferometry and Lu- • 
uar Laser Ranging to study polar morion,, 
earth rotation, ana motium and deformations 
of the lithospheric plates. B.S, in Civil Engi- 
neering, University or Pittsburgh, 19(S[; M.S. 
in Geodetic Science, Ohio Suite Ibiivcrsiiy, 

1906; Ph.D. in Civil Engineering, University 
of Arizona, 1973. Geodetic Officer in U.S. 

Air Force, I9QI-I989; Research Geodesist, 

Air Force Cambridge Research Laboratory 
Lunar Laser Ranging Observatory 1069- 
1973; Research Associate and Head of (lie 
Lunar Laser Ranging Observatory, University 
of Hawaii, 1973-1976; National Geodetic • . 
Survey,' 1 976-prejent.: Member. grjUGG; 

. President or IA.G SSG 2.5 1 on Radio Inter- 
ferometry'; Member Steeripg Commit tee or 
Commission VIII on Iniernuiionnl Courdina- 
lldif of Space Techniques ibr Geoidqtj/' and 
I- .'Oeodynamlcs;' Member ofdAU; PrbVcipaVC.o-, 

1 ordinator of VLB L .on ;ME&fT Steering Com- . 

rnittee; ; Member ’A AS. '40 publications, 5 pitb-i 
. fished by AGU. ihduding "Frequency modu- 
lation m (he cbandle riah component of, polar • 
•' motion and ’‘Refinemenis of the point mo- . 
tibii frequency, modulation hypoilieriS.'' 
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James G. Marsh A 
member of AGU since 
IU7I. Employes! in ilie 
Gfudynainics Brandi, ^T J '_ U 

Goddard Spate Flight f" 

Center, siiire I ‘JO-1. Ma- ^ ' 

jor interests: precision \ 

orbit determination. ' 

geodetir parameter csti- ^ \ : 

maiion, and applications \ J 
of satellite altimeter ' 

(lata to Lhc determination of mesuscale and 
glolral circulation. Received NASA Exception 
al Service Medal in 1980. Published over 70 
papers. M.S. iu Physics. West Virginia Uni- 
versity 1983. 


Geomagnetism and 
Paleomagnetism: President- 
elect 


Sufiir K, Banerjee A 
member of AGU since 
1907; 45 years old; Pro- 
fessor of Geophysics, 

University of Minnesota, 

Minneapolis. Major in- 
terests; geomagnetism, 
paleomagnetism, tuck 
magnetism, and hisiory 
or medieval science. 

B.Sc in physics, Client- 
ta University, 1 95ti; M. Tech in cxplciration 
geophysics, Indian Institute of 'Tec In mingy, 
Kharagpur, 1 959; Ph.l). in geophysics, Cnui- 
hriilge University. IWM. Senior Kcscarcli As- 
sociate siiut lecturer in geophysics. University 
of Newcastle-upon-Tyne. UK, 1984-19159; 
Senior Staff Scientist, Franklin Institute Re- 
search Laboratories. Philadelphia. 1969- 
1971; Associate Professor of Geophysics, Uni- 
versity of Minnesota. Minneapolis, [971- 
1974; Professor of Geophysics at Minnesota 
since 1974. Adjunct I’m lessor of Middle East- 
ern and Islamic .Studies at Minnesota since 
1978. Visiting Professor at diifcrcm times at 
Osman ia University, India, Stanford Uniter- 
shy- and University of California, Berkeley. 
Visiting Scholar. Office for History of Science 
and Technology, University or California. 
Berkeley, 1977-11178. Past member of Insti- 
tute of Physics. UK and European Physical 
Society. Editorial Board: Quaternary Re- 
search, 19713- 1 9NI>. Pj« member, U.S. Geo- 
dynamics Committee, Working Gump on \u- 
leoinagrieiism: Vice-Chairman anti U.S. tep- 
rcsentative in Intel national Association of 
Geomagnetism and Ariuuomv. Working 


Group on rock magnetism. 1975-1979; NRG 
NAS Study Panel on ImpacL of Technology 
on Geophysics; Member. Program Committee 
for USGS Workshop on Geomagnetism. 
1982; 90 publications. 12 published by AGU; 
author of Physical Principles of Rack Magnetism 
(with F. D. Stacey); Sc. D., Cambridge Uni- 
versity; listed in Who's Who in America, and 
American Men and Women in Science; 
served as Associate Editor, Journal ej Geophysi- 
cal Research Red, and Reviews of Geophysics and 
Space Physics; presently a member of the AGU 
Committee on the History of Geophysics; 
Program Chairman, Geomagnetism and Pa- 
leomagnetism section. 1983 AGU Fall Meet- 
ing. 


municatioti 5 . I propose to pursue vigorously 
both of these activities, some by continuing 
Lite excellent approaches initialed by the pre- 
sent president and president-elect and by ini- 
tiating a few of my own. 

"The membership at large has justifiably 
been concerned by die splitting of the nation- 
al meetings into two de facto regional meet- 
ings. In 1908, the year when GP was created 
as an autonomous section, there weic til ]»- 
peis delivered al the spring meeting and 1 1 
at the fall meeting. In 1982 these numbers 
were 59 and 1 12, respectively! It is haul in 
buck die sentiment uf the membership "vut- 
ing with their feet." hut it is well within uur 
capability to work with the Lwn section pro- 
gram chairpersons so that special sessions of 
broad national interest are alternated be- 
tween the two meetings and to schedule occa- 
sional workshops of broad interest in the 
membership at large (such as the Rock Mag- 
netism Workship that 1 have arranged for the 
1983 Fall Meeting). In diis connection, if 
elected, 1 propose to use vigorously the topi- 
cal Chapman conferences to bring together 
smallcr groups or workers in GP section with 
similar or complementary interests, as was 
done at the 1982 USGS Workshop on Geo- 
magnetism in Golden. Colorado. 

“A second service to members is through 
the journals program. Following the lead of 
the Ocean Sciences Section, and now the Vol- 
canology, Geochemistry, and Penology sec- 
tion, I propose to publish in Eos from time tu 
time a GP newsletter which will inform the 
membership aliom new researches, binding 
sources, instrumental developments, and, 
above nil, about mechanisms to keep in close 
lunch workers in L-leLimmagnclic induction 
studies, main licld studies, paleomagnetism. 
and nick magnetism. Another area where I 
could be of service tu GP members is by co- 
operating with the new editors or CRL and 
RGSP so as to increase the present minuscule 
percentage of articles dealing with geomagne- 
tism and palcotniignctisni in these journals. 

"There has always been a conscious effott 
to involve "new blood" in participating in the 
GP section affairs, and I myself have been a 
beneficiary of this in the past. I propose to 
pursue litis tradition thoroughly be it bv in- 
viting cum ribiiiions from new authors lor the 
IUGG Quadrennial Report, or by nomiuaiing 
iil-w faces as conveners for special sessions at 
the national meetings, and especially by mak- 
ing sure that an ever-increasing number of 
younger workers are given travel grants n> at- 
tend IAGA and IUGG assemblies. 

If I am able to cany out al least some of 
the above initiatives and inform the AGU 
Council accordingly, uur voice in the Council 
will be heard loud and clear. In addition, I 
will also seek out membership cuncerns about 
the AGU as a whole, to be voiced at the 
Council meetings, and cooperate with the 
other section presidents for the furtherance 
of the goals of AGU." 


Statement 


“1 thank the nominating committee for the 
opportunity to be considered as one of the 
candidates Tor the presidency of the section. 
The president of the GP section has a two- 
fold responsibility: first, toward the member- 

chin al lotAd letil . 1 . . . 


i / milliner 

ship at large, and second, to the AGU Coun 
cil by acting as a Lwo-way channel for com- 


D. Ian Gough A 
member of AGU since 
1964; age 60; Professor \ 

of Physics, University of -- || 
Alberta. Major interests: , 
solid earth geophysics 

and tectonics, with em- ■C® \ 

pltasis on electroinag- 

netic induction in earth JHK’l 

and its use in delineat- H 
ing tectonically signifi- 
cant structures; paleomagnetism; induced 
seismicity and lithosphere stress. B.Sc. in 
physics and mathematics. Rhodes University 
South Africa. 1943; M.S Cl , 1947; Ph.D.. Uni- 
versity of Wit waters rand, 1953. South Afri- 
can National Physical Research Laboratory 
Un >versily College of Rhodesia 

and Nyasaland 1958-1963; Southwest Center 
for Advanced Studies. Dallas 1964-1966; 


Geomagnetic Index? 


Derivation; Meaning; and Use 
of Geomagnetic Indices ( 1980 ) 

by P.N. Mayaud ! ' 

Geophysical Monograph 22 


Dr. Mayaud prosanis a historical rovlow 
of indices officially recognized by the 
Iniomniiunai Association of 
Goumagnottsm and Aeronony. 


Explains it all. 


HUa definitive resource text provides all 
scientists with a thorough 
slsts-of-the-ort description of 
geomagnetic Indices. 


• Hardbound • 1 M pp « aa tables 

• fu*y referenced end Indexed 


Ftom tho Foreword: 

. . . this book will surely be recognized In 
he years to come as a dassio. Scientists 
in diverse fluids of research (auroral 

solar acilvily, et c .) will find 
that this monograph cort tains all that 
th«y noed to know about any D f iha 
geomagnetic Indices that may interest 
them. 

- * 1 Alexander j.-rimmW 


University of Alberta. pmlevair It mn I'.H’Hi, 
Director .Institute nf Earth and I'luiieuiv 
Physics, 1975-19811. Fellow: Koval Soi ieiv of 
Canada, AGU, Royal Astronomical Stahls. 
Geological Association nl Gunail.i; Hugh Kel- 
ly Fellow, Rhodes University. 1977; Visiting 
Fellow. Churchill College, Camhiidgc. UK 
1978. Former President. GGU. II. is set veil mi 
numerous Canadian national cot in nil lees, 
currently member of Canadian National 
Committee for the International Lithosphere 
Program and of Liihoprube Steering Com- 
mittee. Chairiimn, Division I, IAGA. Nil |inh- 
licatinns, 13 published bv AGU. Fonnerh As- 
sociate Editor. 1 1 IR: on editurial hnattls u| 
Journo! of (leanmgufhsm anil (uiirlei hints, Physh* 
mid (Jinnislry nf the Em fit. foinml nf ( innl\nrnu- 
ic.\. 


Statement 


“A prospective president ol it .section o| 
AGU must lie able to arrange timely sessions 
and workshops on topics in which lire science 
is advancing. I must tell yon linw 1 see Geo- 
magnetism and Paleninagnciisin al this time, 
so that you may judge wiietliet I might be an 
adequate president of lire GP Section. 

“The description of die geomagnetic held 
has recently made great stt ides by means nl 
satellite data Tor the latitude range 50*N to 
50 B S. The development of periodically updat- 
ed international geomagnetic reference iield.s 
both improves the data base lor workers mi 
the core field and facilitates good maps uf the 
crustal anomaly field. In high latitudes both 
steady and transient currents in the magneto- 


sphere ami ionosphere can be studied by sat- 
ellites in nnlar orbits, but obscure the iiiif>rn:.l 


ellites ill polar orbits, but obscure the internal 
field from the core and crust. High latitude 
satellite magnetic data lints present difficult 
problems but certainly contain information of 
great value. 

“For those working on the core dynamo 
problem I think interaction with pa Icomagi re- 
lists is important. Paleoinagiictic data have 
shown that the core field has been dominant- 
ly dipolar through the last 5(H) my and ton- 
front the dynamo theorists with aperiodic n> 
versals. Data for the field during a reversal 
are vital but few. Intensity data are now accu- 
mulating and give tu niter input to the dyna- 
mo problem. The paleoinaguctisls themselves 
arc increasingly studying the geomagnetic 
field rather titan plate kinematics. In addition 
to rinding pnleo-in tensities they are using re- 
cent sediments, from lakes in particular, to 
investigate the nondipole licld over the last 
Tew millenia. In hard-rock palcninagnciisni 
the correct separation of multiple compo- 
nents ol remanent magnetization presents a 
problem. For prctamhi km tucks amt rate 
dating and definition ol the palcol tori /.omul 
are problems often harder dun the paleo- 
magnetic measurements Lheiuselvcs. 

"Those concerned with tire use ol eletiro- 
magnetic induction to show conductive 1 struc- 
ture confront ever-increasing data Ini 

matching advance in inversion tech ni> pies. 

The combination of magnetometer arrays 
with magneti jielh tries is being tried and may 
prove fruitful. Various artificial son tecs ol 
magnetic fields are in use and will simplify 
inversion. Occan-Iluor data are beginning i«i 
open new opportunities. Even without quan- 
titative modeling, electromagnetic data often 
reveal and locate structures ol gcotec touk 
significance. 

In the era nriiitcrpluiiclaiy vehicles, mag- 
netic field data front other planets must fast i- 
natcus all. AGU will iintlnubicdly roiiliuiie a 
leading role in the study of the ninguclo- 
spheres or the Jovian planets in coiijmicijon 
with that of the earth. Work on the solar 
wind and magnetic field, and their interac- 
tion with planetary magnetospheres, is active 
and important. 

“These are some fields in which l sec 
growth at the present lime. My list is certainly 
incomplete. If your field is tinmen tioned or 
Lravestied and I ant elected, il will be up to 
you to make good the gap in my education.” 


Geomagnetism and 
Paleomagnetism: Secretary 


John W. Hillhoute A 
member of AGU since 
1972; 34 years old; geo- 
physicist. U. S. Geologi- 
cal Survey, Major inter- 
ests: paleomagnetism, 
solid earth geophysics, 
and plate tectonics. A.B. 
jn geology 1 and geophys- 
ics, University of Cali- 
fornia. Berkeley, 1971; 

Hi/?; 1 ® geophysics, Stanford. 1975. Willi 
USGS since 1974. Member: AGU, GSA; 15 
publications, 3 published by AGU. l»hi Beta 
Kappa. Served as Fall Meeting program 
chairman or GP section; associate editor or 
JGR red. • 


AGU members receive 30% discount 
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John L. LaBre cque A 

member oF AGU since 
1973; 36 years old. 1 m ' 
Presently a Senior Re- . 
sea rch Associate at the . 
Lanioni-Doherty Gep- 
logical Observatpry and 
a member of the Cck • 
lumbia Urtiyersity FaciXi- ■ 
'.Wt'RkeivedhisB.S. •. 1 

frbm the tioluinbia i !■ 






L^j:rs ; .*£!*2n si -• /. ; 



Si In ml Ilf Engineering in i%n », 

Phjl. In n, i Culuuihi.i in nijirine 
IU,» .ml W77 In iStef 

as miun h mi late at the Libnr-.il ■ , 
i imlngia Marina n| the Italia,, CNR a?L 
Hi... I las ova 22 puhlhaiiu,,,. whkhX 
similes ol the geomagnetic reversal faff 
n lagi it 1 ! osi ra I ig ni pit v , plate lccionir U. , 

•Sea basins, ..,u i ai W ,„,, mil r inlcn « 
wave eng, h niagnetU anomalies over ,h 7 
Nniil. Pa««lH. and ff,c develop, nent of L 

sne . MuUi.enta 1 margins. I las served ihT 

)M )1 b«>t,;. S a.nemlu. i r«i,he So(llh 

aluuid Leg 7.1 ol the Ghnnar CniallenRT 
.l.,.,ng a., extremely successful apS, 

lilt. iL-.biK.logv to mjignetostraiLaphv 
(.lit irmly eondmtmg active research in ib 
gi-i >l< .gu implu uiioii.s of intermediate 
length inagnt-iii anomalies. A, •arctic and 
South Atlantic plate kinematics, and thenm 
neiu anomaly | iai tents over transition mS 
ai passive I online, Hill margins. Aha artnein 
areas ol salellite data analysis including thr 
NAVSTAU. MAGSAT. and SEASAtHE. 


Planetology: President-elect 


Michael U. Carr A 
inemlKT of AGU since 
IUli5; 47 years old; G«- JHbH 
olngisi with the U.S. 

(re-olngieal Survey. Ma* H ... 

jnr intci-csts: general ge- X 
ology of the planets; ' .j\ : 

planetary volcanism: . •— 

histi <rv of fluvial pro- I 

cesses and volatiles on / ■ 

Mars. B.Sc. in geology, 

Uuivei.sity (Uillegc, London, 1956; Ph.D. ia 
geology. S ale University, I960. Research a- 
sociaie. University of Western Oniarin, 196ft- 
191.2: with the U.S. Geological Survey since 
1962; tiliief. Hi an. It of Ast rugetilogic Stndxc 
1974-1978. Memljei AGU. GSA. AA4LS5 
piihlie.il ions, l-l j.iihlishcd l»y AlIU; author A 
The SinJ.m ■ of Mms published by Vale Uniwr- 
sily Press. Served on several advisory cornua- 
tecs to NASA: Lunai and Planetary Review 
Panel; llauelarv Geology Review Panel, Hn 
eta 17 Geologs Working Roup. N AS-l omroii- 
tee for Planetaty Exploration. Leader Vitint 
Orl.iter liiuigiug Team: menihcr Mariner?. 
Voyage l , an. I 1 ialileo si irncc learns. Associw 
edit *. 1 Iranis, ass.Kiaie editor JGR Red. 
NASA medal lor Exceptional Scientific 
Acliicvi-mciil, l!»77; Depart meni of Inicrw 
Met it or ions . Set vie e A w:u»l, 1980. 


Slnlrmnil 


“ 1 lie last lew years have been both esfclf- 
rating and discouraging for planetary sric«<- 
Missions u. Venus. Mare, Jupiter, and Sana* 
have been special tilarlv successful, but fund- 
ing for research and analysis has declined, 
and new missions, the lifel of these!- 
ente. have been dilliculi to initiate. Thersif 
of acquisition of new data has slowed ft®*' 
eialily ami will remain at a low level for* 
least 5 years. However the outlook now ap- 
pears to be changing. 'Hie long decline in re 
search I'm it ling has been arrested, if «« 
verse. I , and a new philosophy for design 
planetary missions, outlined by NASAs-"" 
System Ex plot. it ion ( a mi mil tee, Ibu iled 
limism iiIk.ui the leasilibily of siutanj^?^ 
.sound program of scientific explomtwn 
the planets despite tight fiscal 


I'lii.x optimism appeals justified in view ^ 


rent approval of a Vcniis Radar Mapper 
sion and .supplements 10 NASA's planetar) 
exploration budget. r- 

“These developments have several 
tit ms for the l'lauctoiogy Section ' 
The pause in data inking should 1 
inaimalioti of the science. For mMt Pv 
bodies the reconnaissance has d 
the initial, citiick inLcrpretaiions have 
made. Now is the time for 
integration of the results from d |lle '' . 
plines, and for a mbre thorough ^ 

live analysis of the data in hand. J»u r 
ocl of reassessment is not only 
the health of the science but is a«° -jj. 
for a balanced, ongoing explorau? 1 ' P s ^ 
Because of the fiscal constraints, tu * 
slons will probably be much more « 
focused than past missions. -They w 
address a limited number of sp ^ 1 
lems rather than the science of a p) 
whole. We then must be in a po * 1 jj^s, 
judge which are the most P reiSin £j , 0 be' ■ 
and what measurements most neeo . 
made. AGU. being the n.ajor mull« ^ 

ciplinary organisation for pl nt l eW 5 . 
can play a signifinnt role in 
maturation, and that; role r* ptof 

ing the highest possible sMmdatg - Jjged 
tary science. Ways that ihisiiugni“v, , 

Kv mainraSninff lhc iradlllO^ ^ . 


are by maintaining ihe iradiuona r ^ 


dards ol publicaupn m w ta »usiO l f 
AGU meetings nluliidiscipltnaij 
Various "f Kmntl Interest,. a P a 


Various topics of broad Interest, . 

vldlng a fprum for presenting, , . . 


cbnimuriiiy. AGU h?s rtKenttyS^, 
a larger role in^ ^ planetary: flute* 
ing tne ppoceedirigs df 


mg the proceedings df die. 

tary Science conferences- yn 

play. an : eyen larger 

nar and Floheiary ^ pm.,. 
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SmCSolomn A 
member of AGU imce 

1967 s Fellow since w 

[980: 37 years old- Pro- J 

fosor of Geophysics. Nf » —fl 

jlassachusetu Iiistituie y . f 

of Technology- Majoi . % -* 

Lnteiesu: planetary tec- ^ 
tonks, leismoiogy. B.S., Wj t \ 

in «eophysics, California o, HI 

Institute of Technology. 

I9I36- Ph.D. in geophysics, MIT. 1971. < hi 
MIT Osniliy since 1972. Visiting Faculty. 
ilCLA anti Visiting Scientist. Jet Propulsion 
Laboratory. 1982-83. Member: A A AS. SSA. 
H» served on the NAS- NRG Space St tone e 
Board and its Committee on Plaudit 17 ami 
Lunar Exploration, anil has chaired its Com- 
mittee on Earth Sciences. Has also served on 
to Lunar Sample Analysis Team, VOIR Sci- 
ence Working Oroup, USRA Lunar and Plan- 
etary Science Council, and Lunar and Plane- 
tary Review Panel- Currently serves on die 
Venus Radar Mapper Prujen Science Group. 
Ceopotential Research Mission .Science Steer- 
ing Group, Crustal Dynamics Working 
Group. Planetary Geology Working Group, 
and Joint U.S.- European Working Group for 
Planetary Exploration. About HU puhl kui ions, 
JO in AGU journals. NSF Graduate and Post- 
doctoral Fellow; Hertz Foundation Fellow; 

Stout Research Fellow; Guggenheim Fellow. 
Pat Associate Editor, JGR uml Em; ciirienlly 
on AGU Geophysical Monograph Boaid. 

SUmtnl 

‘Pianelulogy within AGU faces several uit- 
nadesnot shared by the other sections. The 
field is uniquely diverse; since the earth is uh- 
sicHisly a planet, one might even argue dial 
ill of the disciplines represented within AG l’ 
fill under the planetology heading. Planetol- 
ogisis, defined in the more conventionally 
tirmied sense, must also split their loyalties 
among several organizations, of wliidi AGU 
is just one. This divided loyally is particiibirlv 
were for meetings; many planetary scientists 




rluHtsc.- to prcseitL their most important re- 
sults :it the DPS meeting or the Lunar and 
I Li net at y Science Conference rather than at 
one ol die AGU national meeiings. 

"Wliat, then, should be the role or AGU in 
planetary science and of the Planetology Sec- 
tion within AGU? The primary objective of 
AGU is scientific communication, both 
aiming its members and between the Union 
and the public, including our scientific peers 
... oilier fields. AGU, therefore, can serve two 
roles for planetary science. It is a focus for 
planetary scientists, probably the broadest- 
bused organization of its kind in die field. 

And it can foster communication of the dis- 
coveries and excitement of planetary science, 
and indeed all of geophysics, to the resi of 
.be nation. The Planetology Section should 
play the largest pan in the latter task, and 
has Lhc additional role uf keeping the other 
sections up lu date on the most important 
new results in solar system science. 

"Tlie national meetings of AGU are not 
likely to preempt the DPS meeting or LPSG 
as die principal meeting at which planetary 
scientists share new results Kith each other. 
Tlie national meetings should rather be used 
as a forum to organize informative general 
sessions and to cosponsor with other sections 
special scssiuiis on topics that span scciitiii in- 
terests. A recent session dealing with a com- 
parison of the tectonics on Venus and the 
earth as a guide tu the role of plate tectonics 
in planetary evolution is one good example in 
the latier category. Joint lunchtime functions 
with the VGP Section is another. AGU should 
also act as cosponsor for other meetings in 
planetary science. The cosponsorship uf the 
Lunar and Planetary Science Conference and 
the publication of the Proceedings us a sup- 
plement to JGR is a laudable, large step ill 
this direction; but AGU involvement could be 
extended to smaller topical meetings as well. 

“AGU's publications in planetary science 
(JGR, RGSP. GRL) are very strong and 
should slay dial way. In Eos, most news of in- 
terest to the planetary science coni.miniiy is 
communicated rapid ) 1 and effectively, largely 


through the efforts of Peter Bell and the Has 
news staff. Greater use nf Eos could be made 
by the Planetology Seciion, however, fo. 
meeting announcements and posi-nitrung re- 
ports. An effective apprnarli taken by tlie 
Ocean Sciences and VGP sections is to ap- 
pui.iL an Editor to organize anil publish se< - 
lion repot is in Eos on a t egular basis. 

"The next 5 years will set- a restoration ol 
exciting new discoveries in plain-Larv stictiu-. 
In 1986 Voyager will fly bv the Uranus sys- 
tem, and Gomel Halley will be visited by 
ESA. Soviet, and Japanese spacecraft; in 1988 
Galileo will enter Jupiter orbit, and VRM will 
begin providing liigh-rcsnliiiinn radar images 
of the Venus surface, it will be a time when 
the Planetology Section should continue to 
play its vigorous role within AGU." 


Planetology: Secretary 

Raymond E. Arvid • 1 

son A member of 

AGU since 1972; 35 
years old; Associate Pro- 
cessor, Department of L 

Earth and Platiciuiv Sci- * 
cnees, and Fellow. Mc- 
Donnell Center lor the * 

Space Sciences, Wash- 
ington University. Mujiit 
interests: planetary sur- 
faces. remote sensing, data ui.iihigcmciu. 

B.A. il. Earth -Srii-nccs Tem|)lr University, 
1969. Ph.D. in Geological Sliciu es. If low 11 
University, 1974. Faculty iiu-diIilt al Wash- 
ington University situc- 1974. Funner Chair- 
man. Extraterrestrial Sciences Cimimiin-c 1 , 
American Sncic-iy of Plioiugianitiic-iry. Club- 
man, Committee 011 Data Management and 
Computation, and member of Space Scic-nce 
Board, National Academy of Sciences. Mem- 
ber of sevcial NASA advisory groups. 5-1 
publications. 14 published by AGU. Associate 
Editor of Journal Cicophytii al It esemt h. 


Zl 

o 


H. /. Melos h A W”-" : " ,v ""7 7^ 

[number of AGU since 
1975; 35 year's old; As- j . 
sneiate Professor of 
Planetary Science at the 
Lunar and Planetary 
Laboratory, University 
of Arizona. Major inter- 
ests: the mechanics of 
impact cratering, plane- , .. 

tary ic-c 1 units, and the 

application of physical principles to gcnlugic 
processes. A.B. in physics from Princeton 
University in 1969; Ph.D. in theoretical phys- 
ics from Cal tccli in 1973. rosLdoclor.il Fellow 
at the Enrico Fermi Institute of the Universi- 
ty of Chicago. 1973-74; Instructor, Assistant 
Professor, and Associate Professor at Caltech 
1974-79; Assnrime Professor at SUNY, Stony 
Brook 11 n til 1982. Menihcr: Siginn Xi. Served 
on LPRP (NASA) and is presently on COM- 
PLEX (NAS-NKC); 44 publications. 13 pub- 
lished by AGU. 


Lecturers for AGU 
Science and Policy 
Seminars Sought 

AGU is establishing a scries 
of Science and Policy Seminars. 
AGU members who have worked 
with public policy issues In- 
volving geophysics arc invited 
to share with university students 
and faculty their experiences, 
insights, and expertise. For 
guidelines on this new and ex- 
citing program and application 
information, write or call: 

AGU Member Programs 
2000 Florida Avenue, N.W, 
Washington, D.C. 20009 
(202) 462-6903 


Announcements 

Geology Meeting 

The Association of Engineering ( reolngisis 
"ill hold its 2i5i!i Annual Meeting in San Die- 
go. Calif., October 3-8, 1983, The program 
v iU include technical sessions on hazardous 
w«e and hydrogeology, seismicity and laiill- 
mg stability, landslides and slope stability, and 
wtiKiuciion and engineering geology. Sym- 
Naon engineering geology; mapping sym- 
resources exploration, development. 

Ma reclamation; rock logging; hydrogeology; 
w gwecring geophysics; and the Goalinga 
^aake are also on the schedule. 

*J’ eral field trips will he offered, including 
“featuring the geology of urban San l)ic- 
T nn courses on the applications of 
atyt grapltjc techniques for engineering 
* °g|sis and on landslide hazards and tlicir 
P c t ,on will be available. 
c ° r more info nun lion contact Doug Sling, 
» Registration Gommittce. c/o 
jT?' Cl ^ c Consultants. 3467 Kurtz 
S u ,e i°' CA 92,10 (telephone: 519- 
911) or John Foster, Chairman, Exliibi- 
Ornil n mmit,Ce - do Wahlcr Associates, 2007 

DlZ V, . P Qrl Beach . CA 92660 (telc- 
Hmtie: 714 - 540 - 5905 ). 


lanetary Plasmas 

A conference sponsored by NASA entitled 
pjraiiw-'o- 3 ^ p ) asnw Environment: A Com- 
tttary 3 S b® he,d January 28 to Feb- 
ibninarv « ’ ,n Yoseni ite. Calif. The pre- 

inc,u des sections on the 
tionpror n P' asnj a sources and energiza- 
crp| anw f Mes llwL «ist in the inner and oul- 
as in compts; internal 
‘Pherir v ma and ionopheric-magneto- 
iphtrk- ,ri 1,n S * n pfanetat y systems; iono- 
iofli a ttef tllat serve as the source of 

pUima, ' P Usma processes by which Uiese 
plasma an rf ener 8 ‘ 2 e d'> external sources of 
and pl an(il!1 ener gy from both the solar wind 
diEfc d ,7 satellites; and the cfFects of 
position ami a ener 87 sources on the com- 
□ ynamic5 or the planetary mag- 
t0ir plexkv '?® cause of the breadth and • 

*iU focus r,n C con fereuce topics, sections 

Pitt or n le * ew carefully selected esiam- 

* i®ree under discussion. 1 

ready 0n .L. m ° cr invited paper? are al- 

a 8 e |jda. The number of confer- 

J^ers 0 r » l ‘Utjnauon contact the cocori- 

Hi Waite of the ■ 

frnc: 205-453 30 ?? F,i & CCnlCr (kc,en; 


Remote Sensing 

An international symposium on adviince- 
ments in lemuLc sensing nf land bv satellite 
will lie held ill Sioux Falls. S. D.. October 4- 
7, 1983. lupK.s ni disc tihsion will iiulmle u- 
ntiHe sensing dercl'ipinciiis liy the leading 
ci nil it lies in the field, the proposed sale ni 
U.S. remote sensing satellite operations in tlie 
private sector. U.S. policy on guvenimetil re- 
search and development for future sensor 
systems, space shuttle remote sensing pro- 
jcus, and developments in research on alter- 
native approaches and on support systems. 
The syni|Misiuiii, the eighth in a series, hon- 
ors the memory of William T. Pecora, a pio- 
neer in the licld. 

The proceed ing’s highlights include de- 
tailed presentations on Laudsat 4 data charac- 
teristics and tut the technology and the data 
distribution plans for the French satellite Lc 
Sysitmc Prolwtoire tl’Obscivaiioii de la Terre 
(SPOT). LandsRl 4 is a new generation re- 
inotc-sensing satellite launched last July and 
operated by the National Environmental Sat- 
ellite, Data, and Information Sevice of the 
National Oceanic and Atmospheric Adminis- 
tration (NOAA). , 

For more information write PECORA VI 1. 

P O. Box 80937, Sioux Falls, SD 571 16. or 
cal! die Public Affairs and Technical .Infor- 
mation Office at die Earth Resources Obser- 
vations Systems Data Center (telephone: 605- 
594-6114). Tlie U.S. Geological Survey, the 
National Aeronaudcs and Space Administra- 
tion, and NOAA are cosponsoring the sym- 
posium. 

Marine Environment 

The 18th Annual Congress or the Canadi- 
an Meteorological and Oceanographic Society 
(CMOS) and the llth Annual Me^ng orthe 
Canadian Geophysical Union (CGU) will be 
held joiqdy in Halifax. Nova Scotia. May -9 
to June 1, 1984. With a theme of The Marine 
Environment: Atmosphere, ^ an ; a ™ ■ , 

Lithosphere, joint sessions will deal with such 
topics as geophysical dynamics: atmosphere. 
ocL. a^iCphere^cdc ^^: 
CESAR. LOREX, and FRAM; scientific serv 
ices to the offshore industry; climate 

coastal metebiologv; oceanography and geo-, 
physics; and boundair processes. . r •• 

• Abstracts, not to exceed 400 words, for pa- 
ber* oh any topic in itieteorology. oceanogra- 
««! be arcepwd unul Jan- 
uary 27, 1984. Send lubmuslDnJ lo S. D.^ ^ 
Smith (CMOS j ar H. 
font lnedluleofOwanognphy. P. 0 ^- 
1006; Dart mouth, Nova Scoua .. : 

C Exhibits in the fields of 
tdorology. and geophysics 

■ For mbre information, about 

: met lohn Brooke. 24 i: 


AAAS Meeting 


The 65th Annual Meeting nf the American 
Association fin tlie Advancement of Science 
fAAASl. ParilK Division, will lie held linn . 1 
Ut-l’i. I' ml. in S .111 I lain is<< i. (.alii. Dm ing 
Llii!> meeting the Aiueriutn Mcieoiological So- 
ciety mid Section W ( Atmospheric and Hy- 
drosplieric .Sciences) of the Pacific Division of 
the AAAS will cosponsor sessions. 

Abit racis for papers 10 be prcseniecl at the 
conference must be submitted by March 31. 
1984, to the program chairman, John Lier, 
Department of Geography, California State 
University, Hayward. GA 94542 (telephone: 

4 1 5-88 1-31 93). Tlie abstracts should be typed 
on a standard-sized sheet of bund paper and 
the camera-ready title and text (without para- 
graphs) and should fit inside a 5-inch-sqtiare 
(12.5-cin-sqiiare) box. A I -inch (2.5-cm) mar- 
gin should be maintained to the left of the 
box. Special symbols and signs that are hand- 
lettered should be rendered in reproducible 
black ink. Include the author's name, affili- 
ation. and address at the bottom of the page. 
These abstracts will be published in a booklet 
for distribution to conference registrants. 

For additional information about the con- 
ference contact Alan E. Leviton, Executive 
Director, AAAS (Pacific Division), California 
Academy of Sciences, Golden State Park, San 
Francisco, CA 94118 (telephone: 415-752- 
1554). 

Non members of AAAS are encouraged to 
attend. 


Rural Water 

Tlie Program Committee of the Interna- 
lional Water Resources Association (IWRA) is 
soliciting pnpers for the Fifth. IWRA World 
Congress to be held June 9-15, 1085, in 
Brussels, Belgium. I 11 order to reflect the 
meeting's theme of Water Resources for Ru- 
ral Areas and Their Communities, die papers 
should deal with su?li topics as the social and 
cultural aspects of water usage, education in 
and transfer of water technology, manage-, 
meni and financing of water facilities, etjuip- 
meni and material, assessment and monitor- 
ing of water resources, water treaun,eni, alter- 
native energy Sources, legal and publifc health 
aspects; management of Integrated water . pro- 
jects, arid management or water resources in 
disaster 1 areas. Case studies of private pram- 
doners are welcome. The official languages of 
jhe conference are English. Spanish, and . .. 

^Amhors interested in presenting paper? al 
This conference should submit five cqpies of, 
one-page abstracts, not lo exceed 50 lines, 10 
Fifth World fongresS On Water .Resources, 
Brussels International Conference Cefurc, 

ParcdwExposilions.TentoojisleHiijgspat-k, 

B-1026; Brussels Belgium (t^phoiic: : S?-2- 
47 MS- 60 : |e|&; 23^:Thc dradlln? (of 

siibmi^iohs is September 30.1989. ; 


Geophysical Year 


Boldface meeting it I lei inifir.itc nift'liuK* s|n>n- 
Lured nr c*isp»»nvirf«l In Vfil'. \ li«t <>f in^.tniz;i. 
linn abbi o iaii>ms umt! in tin- It a atun.it' Ix-luw 



Abbre via t tom 

AAAS American AssuciJliun for die Athiimrnicni 
of Science 

AAPG American Assnciatian of Pclrolctilii Geolo- 
gists 

ACS Ameriran Chemical Sociciv 
AIPG American Institute uf Professional Guulugisis 
AMS American Meteorological Society 
ASCE American Society olCivil Engineers 
AtVRA American Water Resources Association 
GSA Geological Society or America 
IAG international Association of Geodesy 
IAGA international Association of Geomagnetism 
and Aeronomy 

1AHS International Association for Hydrological 
Sciences 

1AMAP International Association of Meteorology 
and Atmospheric Physics 
IAPSO International Association of Physical Sci- 
ences of the Ocean 

IAS PEI International Association of Seismology and 
Phuics nf the Earth's Interior 
IA\ r £EI International Association of Volcanology 
and Chemistry of the Earth's Interior 
JCSU International Council of Scientific Unions 
IUGG International Union of Geodesy and Geo- 

I Jg^I rue r national Union nf Genlogkal Sciences 
IWRA Inlernattona! Water Resources Association 
MSA Mineralqsiral Society of Amcrira 
SEG Society orExploraiton Geophysirisis 
SEPM Sndcty or Economic Paleunui legists and Min- 
eraiogim 

URS1 Intcrriatlonal Union of Radio Science 
WMO World Mcicamlugital Organiz.il ton 


Sept. '5-9 48th Annual Meieorliicnl Snrictv Meet- 
ing, Mainz, Germany. (Friedrich Regcflianu, MIM 
far ChemL-, Poufach 300U, D-tMttOTIainz ERG.) 

Sept. 5-9 SOth Inicrnalianal Congress of the In- 
ternational Association of. Hydraulic Reiean.fi 


125812. USSR.) 


Western Washington Univ.. BclIUigbani, WA 
98225, or B. W. Evans, .Dept, of Geological Sci J 
cnccs AJ-2u, Univ. of Wastungton,. Seattle, WA' • 
98195.) ■ . r 

Sept. 7-10 . AIPG Annual Meeting, Jackson Hole, 

. 1 wyo. (GeneRi George,: General Chairman, p.O. 

. Box 2775, Gasper, WY 82602; tel.: 807-206* 


9199.1 .■ 

Sept, 11-1 4 . Distribution System Symposium, Blr- 
. mingham, Ala. Spolisor, Ahtericaii Water Work* 

' Association. (AVyWA, BOGS West. Quincy Ave., .■ 
Denver. CO 80235i Idd 3^3-704-7711.) 

Sept- 12-14 , Nat tonal Water,- Well Aisociatton S&th 
■ Annual Convention . and Ejqtosifiun, St Loub, . 

/ . •' ; *. - ■}/' Mottlrifla feo'ipt. pit p. 53Q) ' 






EOS August 30, HISS 


Meetings (coni, from /i. 529 J 


lliinuinn, OH 131185.) 

Sept. 12—16- IiilcninlLnn.il IVdtcr Supply Asmcia- 
luin Exhibition unit Oinfercnrc*. Krusscls, Del- 


P ium. (IWSA SctrciaiMi, I Queen Aniie'i Gale, 
ontlmi SW I HUT. United Kin^cliiin.) 


Sepi. 12- IB Inieniiiliiiual Sympmiiiui on 1 (i.i.iiic 
rl vrfruluBV ill WalCr Kewilirn llrvrlminipni 


ire. A- MOD, Vicuna, Anuria.) 


Sep*. 13-14 I2lli Annual Cunfcreritcnf llie (Uinuls 
nrmmncin of Encrev and N.imral Ri'tnm i ain 


hmartmcni uf Energy and Resouiies on 

IUiiiuu Uim.nc: Trends, Impncis. and ls«i«. Ur- 
Ifiiiia, III. (M. Maxwell. Office of ( .'on fe renter .uid 
IiiMilutes, Unic. uf Illinois. Urliana, IL filNOl; 
Id.: 217-3S3-2HS3.) 


Sepl. 18-21 Euuern Seel inn Annual Meeting. Mo- 
™ n f Mountain House. N.Y. Sponsor, -Sciimnluiri 
caI Society of America. (Ellyn Schlcsinger-Milfcr 


cal Snclctv or Amenta. (Ellyn Sclilcsinger-Millcr 
or Noel Bars low, Union i-lJohercy Gcolomcdl Ob- 
senaiory, Palisades, NY I0UG4: id.: ‘JI4-35y- 

(Hinn v 


ScpI. 18-22 Brccciaiion and Mincraliziiiion India- 
iL'inal Conference, Colorado .Springs. Coin. 
(Lcannc Slone. Division of (.'imiinumu Education. 
Univ. of Ncvada-Ren.i. Reno. NV 89557: id.: 
702-784-10-Hi.) 

Sep I. 19-20 I -fill biennial Conference Conference 
on Ground Water. Sponsors, Univcrmy of Cali- 
rumu Water Resources Center and California Dc- 
pMUincril of Waier Resources. (Tlic Wnler Re- 
sources Center. University of Cnlifeniij. Davis. 
CA 05010; td.; 916-752-1544.) 

ScpI. 19-23 lntematioii.il Tctlmiral Conference 
jin National Weal Iter Service Real-Time Data CuJ- 
Kciiaii itucl N'miiral Hood Hazards, Sjtraincnm, 
Calif. Sponsors, WHO. NOAA, Calif. Dept. of 
Water Resources. (H. J. CL Buniash, Calif Nevada 
River rurroisi Ceiucr, Nutiona) Weather Service. 
Rihiiii lii l|, 1-1 Hi Ninth Street. Sacrjuicniti. CA 
linn 14 nr the Sen nara- General, WMO, Case |V>s- 
Isile Nn. 5. GH-121 1 Gcnci.i "(l. Switzer laud.) 

Sept. IB-25 Intel n.itiiiiial Sviii|Hi<iuni on die (leol- 
'■R v «« «t» Taurus bell. Ankara. Turkey. Sponsor. 
Mineral Keseaidi ami Exploration Instiiiite of 
Turkey and Cicologlm] Snik-li ui Turkey. (M.iilcn 
1 8*1 VC *■«» biulilCigfl (M J Al, Tunis |eoliijiri 


hi I . , ,re, imin k-iiiii 

Uluxlurutiisi SiniiHizymnii, Dilzciileme Kunilii. 
Ankara, Turkey.) 

Sept. 21-23 Technical Syniposiuni nn Acitl Rain 
1 ranspun am I Transformatioii nhcnomeiuin, 


T rails purl and 1'ransforrnniioii Phcnomeiiiiu, 
Burlington, Vi. (E. A. Cassell. Schonl of Natural 
Resources. 335 Aiken Chiller. Univ. td Vermont, 
Duilm|Hun, VT 115-105.) 

!pl. 23-24 Models hi Gcunianihiilnov It.ilM,. 


1,1 Ceuntorpholtrtty, bill lain. 
N.V ■ (Mirhacl Uiildciiljcru, Dcpi. ol Geoiinipliv, 
Umv. uf New York, buffalo, NY M2lilt) ' 
Sept 25-3p Second liileriuii.inal Mceiintr un Sia- 
tntlial Clnn.iiolnuy, I Jibuti, hiringal. Suoi L «zrs, 
National Science Kuutulalioii, Office id Naval Rc- 
sc.irth. WMO. (A. II. Murpliv, Dcpi. of Alilio- 
*C™ w Menor*. Oregon Stale Univ., CmvaJlis. 

» J/jj I ■ | 


Sepr, 30-Ocl. I AGU Pacific Northwest Regional 
Mtetlrsr. Bellingham, Wash. (David E. Knacl.rei 
son . INAGU, Dcjii.ul Geology, Western Wash- 


in glon Slate College, Hdliiwltani. WA 118225.) 
October Second Iraqi H j d i ulugiid ( amferenre, 


■'"■i" iiiui vivHniu x a>||| vi V.I IL l, 

Sjmnsor. IAHS. (Dr.N.AI Anvari, Ministry of lr- 
rigaiuin. Biioficfad. Iraq.) 

Oct-Nov. 22nd Scuion of the UNESCO General 
la inference. (Sorin numiircscii, Director. Division 


r in ' . ' _V viinmi, U|ll5 

nf Uaicr Sciences, UNESCO, 7. place He Knii- 
737IW Paris. France: id.: 331-577 ( 1.(11 


Oct. 2-7 PctiK.se (.'.inference mi I 'reiaceotts Clj. 


males, Colorado Springs. O4o. Sponsors. C.SA 
and tlic Intcniauonal Geologic Correlatton Pro- 
gram. (Enc Barron. National Center for Atmo- 


" - . ' ^ — i VT v-vmcr iur /vumt- 

jgg* Rfwarch, PO. Box 3000, Bnulilcr, CO 


Oct. 3-7 Chapman Conference on Magnetic Re- 
connection, Lus Alamos National Laboratory. La 
Aamni. N.M. (Mmimri Ar.n on nn i.-i. ■ 


Alamos. N.M. I .Vlcetiiigs, AGU. 2000 Florida ' 
Ave., N.W., Washing!. in, DC 211009.) 


• ■ - — i ■ n > ,a, i I'sz k, ■ 'v 11 ■ >7 ■ f 

c L »- 12 Af etrcinjn: Ass°cLation of K-irclt Science 
Editors. Houston, Tex. (Pamela Junes, l.mur and 
P,3 "^n;'"«' 1Ule ' 3303 NASARnad One, Huus- 


lon. TX 77058; tel.: 7I3-48C-2 150.) 

Oct. 9-13_ I'Jlh Annual AWRA Conference and 
Synipojiuni. San Antonio, Tex. (Kenneth D. Reid 
Executive director, AWRA. 54 III Grosvenor 
fare. Suite 22U. Beihcsda. MD 20814 l 

(iff a Ik i i n , # 


Ocl. 9-15 Sixth IntcnMtwnal Symposium on En- 
yironmenlal BiugcochcmLsiry , Santa Fc. N.M. 
Mamer A. Bnerlcy. Department of Biologv. New 

Mexico lUUtlltC of Mininn nnH T/., I, 




°n:.Llrc ,B j- Scc ° nt - 1 Inl cnra.! tonal Symposium on 
Nan J'"8- f-ltinaifD. Gvoreu. 
Nanjmg Hydraulic Research Insntuie, 223 Gangz- 

OdnaT^ Nanjmg 3l0l>2 ' 1 ' pe °P le » Republic of 


Ocl. 13-14 The Water Resources of Georgia and 
A^accnt Areas. Atlanta, Ga. Sponsors. Georgia 


Kicin ■iisiiiutc at technology. Atlanta. GA 
30332; tcL: 40-1-894-377G; or Ram Arora, Georgia 
C^kygK Siinw, 19 M. L. Kino Jr.. Dr. S W Xt- 
iant a,tA 3 n33-f: tcl.r 404-056-^14.) - 

Ocl. 15-20 Fifin International Conference on 


Mn. (NW WA. fiflO West Wilson Bridge Rd„ Wnr- 

llmurlnn 1J IQiluC \ ° 


Hydrnloay ill Waier Resources llevcioimicm. V 
(IAEA. P.O. Box mu. Vicuna I tiicrit;ili. . uhI (leu- 


Ocl. 26-28 29 1 h Annual Midwest Groundwater 
Conference, Champaign, III. Sponsor, lllinuis 
Stale Water Survey. lEllix W. Saiidcrstin. Illinois 
State Water Survey-. 605 E. Springfield Avenue, 
P.O Box 505U. Suiiim A, Chumpaigti. IL 01820- 
9U50; tel.: 217-333-0235. or Philip C. Reed, Illi- 
nois State Genlngicrd Stirvev, 615 E. Peahody 
Drive, Chuiiipaign. IL GlH'JlJ; tel.: 21 7-344-148 l.l 

Oct. 31-Nov.2 Shuttle Envirr.niiicui and 0|icra- 
tiotis, Washington D.C. Sponsor, American Insti- 
I mo of Aeronautics and Astronautics. (AIAA. 
Meeting Dept., 1200 Avenue uf the Americas, 

New York. NY 10019.) 

OcL 31-Nov. 2 Sixth Oak Ridge National Labora- 
tory Life Sciences Symposium, Knoxville. Tenn. 
Sponsors. U.S. Dept, ol Energy, the National Sci- 
ence Foundation, the National Oceanic and At- 
mospheric Adminislraiiuu, the Electric Power Re- 
search Institute, and Gas Research Institute. (Deb- 
bie Shepherd. Oak Ridge National Laboratory, 
P.O. Box X, Building 1505, Oak Ridge. TN 
37830, tel.: 013-574-7302). 

Oct. 31-Nov. 3 GSA Annual Meeting, Indianapo- 
lis. (nd. ri. M. Latulinpc, Meetings Dept.. GSA, 
P.O. Box 9140, Boulder. CO 80.1(1 1.) 

Oct. Sl-Nov. 4 American Institute of Chemical 
Engineers, Washington, D.C. (R. Peters, Civil En- 
gineering, Purdue Univ., West Lafayette, IN 


March 19-24 Third liiiciii.iiinn.il Syni|"i«iiiiu mi 
Land Subsidence, Venire. Italy. Spuiisni. IAIIS. 
(A. I. Johnson. I'rugi.ini C1i.iiiiu.ui. 'I liitd Inter- 
national Symposium mi [.and Siihsidi-m c. Wood- 
ward-Clvde CmwiIi.u it x, 7IMI E.im (luh.iid Kri , 
Eiiglewuud. u>aui 1 1.) 

March 19-27 Sixth Session ui the liilrili.iiimi.il 
Hydiologir.il program 

March 22-29 Severn h Iiiirin.iiimi.il Sviiiiiuriiiiii 
nn Equatuii.il Acronumv (I SLA), llonu Kong. 
Sunnsors, ICSU Oinuuiucr mi Spate Ri-simh Ii. 
IUGG, IAC.A, IAMAP. and URSI. <S. Maisitshila. 
Chairman. I SEA, High Altitude ( Maervanu y. 


Nov. 7-8 Mill Underwater Mining Inslitiitc Meet- April CSCE/AStlL (ailtl Regions Lnuiueeiiiig 
ing. Madison. Wis. M. R. Munir, Marine Science Specially Conference on Northern Resoiim- De- 

[nstitutc, Univ. of Texas-Aiisiin. 200 East 26‘A velopment, Edmomnii, Allietia. (Daniel W. Smith, 

St.. Austin, TX 78705; id.: 5 12-471-4816.) Dept, of Civil Engineei ing, University of Alliet la, 

nu 10-17 Vni'MlV ... TlIZl Of -7 I- I.. 


Chairman, I SEA, High Altitude ( Maervaim y. 
NCAR, I'-O. Box 3000. Bmilder. CO Hi)3tl7: li-l 
303-494-5151.) 

ftlarch 26-27 Smith -Central Section Meet ing ol 
thcliSA, DalLis. TX. (lean Luuliijtii 1 . Maiiii^ 
Dcpi., GSA. Boulder, CO MIlNII; id.: 303- 147- 
2020). 

March 28-30 Imeniaii'iiia! Synqxixiiim on F.nih- 
nuakc Relief in U-ss Induilri.ili/td Aic.u. /mil h. 
Swilzcriancl. (Swiss N.iiiuti.d t'oiimiiiiee Im f.nih- 
quake Engineering, SIA Posll.uli, Cl 1-80:19, /.ti- 
ne Ik Switzerland.) 

April Arctic Water Pollntioii Research: Applii a- 
lions of 5t.iemc and Tei hi mingy. Yelliiwknile, 
N.W.T., Canada. (W.A. lliitlgeo, Britlcu Valiust. 
Lid., P.O. Box 3161, Halil, is Siiuih I'usl Ollue, 
Nova Scotia B3J 3115, Ganad.i.) 

April CSCE/ASCL Cold Regions Ltmineei it m 


Nov. 14-17 Seventh International Symposium on 
the Scientific Basis for Nuclear Waste Miiiiage- 


Depi. of Civil Engineei mg. University < 
Edmoninn, Aliicna TtiG 2G7. Canada. 


mcnl, Boston. Mass. Sponsor, Materials Research 
Society. (Gary L. McVay, Materials Dept., Baitclle 
Northwest Ciboraiorics, P.O. Box 999. Richland. 
WA 99352; tel.: 509-375-37U2.) 

Nov, I(M8 Eighili Omference on PruUibilily and 
■Siaiiuics in Annnsuheric Sciences, Hut Springs, 
Ark. Sponsor. AMS. (R. W. Katz, Dcpi. uf Alino- 


April Inlcriiniional (ainfereiice mi Recent Ad- 


vances in Mineral .Science and Ter IiiuiIoR). ju- 
hannesburg. Souih Africa. Sixuisor, .Smirli Alii- 
can Council fur Mineral Tctlinuhigy (Miutek). 


spheric Sciences. Oregon State Univ., CurvaiEs, 
OR 97331.) 


(The Conference Secretary (C.25), Miim-k, Pri- 
vate Bag X3DI5, Rand burg, 2125 Smith Afrit a.) 
April 5-5 Inlet discitilinai y Cun Terence nn Meet- 
ing the Water Needs of the Southwest. Dallas, 


Nov. 16-18 Third Applied Climatology Confer- 
ence. Hot Springs, Ark. Sponsors, (oimmiuec on 
Probability and Staiisiirs ami Applied Climaic 
Cruiiiiiftice of AMS. (.Send all abstracts tu Wayne 
M. Wend la lid, Illinois Stale Waier Survey, P.O. 
Box 505ft, Siaiioii A. Champaign, |L 61820.) 

Dec. 8-9 lmeniHliomil Cotilercnce: Gutmdwaier 
and Man. Sydney, Ausiralia. (Tlic Services Ply 
l-ld., P.O. Box I &29, Canberra City, ACT 2601, 
Ausiralia; id.: €62-49-8015; telex: AA62260 


Tex. (Michael A. Collins. School uf Engineering 
and Applied Science. Southern Methodist Univci 


sity, Danas, TX 75275; td.: 2 1 44392-3(160.) 

Aprfl 4— G Joint North-Central Sectiun and Suiiih- 

n-i., ..c a.. ,--c > i ; i. 


(UNIHS-ACTSj.) 

Dec. B-9 Second Snulli East Asian Survey Con- 
gress, Hong Kong. Sponsor, Hong Kong Branch 
of the Royal Iniiiluiian ol Chartered Suncynrs 
and Hong Kong Institute of Land Surveyors. 
(Congress Secretarial, Second South East Asian 
Survey Congress, 57 Wrnclli.ini Street, Esi Floor, 


cast Sections Meeting of die GSA. Lexington . Kv. 
Hcan Latulipuc. Meetings Dept.. GSA, Ihiuhlrr,' 
CO 8030 1 ; tel.: 303-4- 1 7-2020). 

April 24-27 Pacific Conference on Marine Tech- 
nology (PACQN 84). Hunnliilu, Hawaii. Sponsor. 
Marine Technology Society. (I'ACON 8-1, Center 
tor Engineering Research.' Univ. uf Hawaii at 
Manon, Honolulu, HI 96822. id.: 808-1148-7318 
or 7449.) 


April 30-May 3 SOtli Animal Technic :il Meeting: 
Emiromiicmal liuegraliun Tcdmufaigv Today Ten 
a Quality Tonimrow, Oilando, Ma. S|imisur, In- 
stitute of Environmental Sciences. (Iii.stiiuie |or 
Enviromnetil.il Sciences. 94U E. Noithwesi llwv.. 


Central, Hong Kong.) 

Dee. 5-10 AGU Fall Meeting) San Francisco, Cal- 

■r firkin im nrmn . v. ... 


Mount Prospect, IL il0r|5fi; id.: 312-255-1561.) 
May -June Kill International Congress on (riiga- 


if. (Meetings, AGU, 2(100 Florida Avc., N.W., 
Washineion, DC 20009.) 

lee. 5-16 Worksllnn mi Putlern Reman ii inn ai 


Dee, 5-16 Workshop on Pattern Rccognitinn and 
Analyns uf Seisminty, Trieste. I lab. (Inlcniaiion- 
nl (.enter Tor Theoretical Phvsics, 1*0. Box 58li, 
1-34 1041 Trieste, Italy.) 

Dec. 1 2—13 Conference on Advances in Inflllra- 


iay-June Kill fnicrnaiional l a ingress on Jnitfii- 
non and Drainage, Foil Cullins, Colo. (ICID, 48 
Nyaya Marg. Chauakvnpuri, New Delhi 1 101112, 
Inrlii I 


India.) 

May 7-9 Third Symposium on Arctic Air Chemis- 
try, Downsvicw, tint., Canada. (L A. Hitirir. At- 
niostiheric Faivirunmcni Service. 4905 DiifTciiii 
Si.. Downsvicw, Uiuarin M3H 5T4, Canada, id.: 
416-067-1785; nr K. A. Rahti, Graduate Sduml ol 


- , - - «MIIIIUUIk •■S.lkMIll 111 

Occanugranliy, Univ. of Rhode Isfaiul. Narraean- 
setl, RI 028H2-1 197. tel.: 401 -792-623 1 . ) h 


gJlJ « A&M Univ., College Siatinn. I S 

Dec. 15-17 Second Annua] Meeting of the Work- 
ing Group nn Mediterranean Ouhioliies, Flur- 
ence. Iialy. (Giovanni R. Picc.mio, Instiiittu tli 
MnieraJugw. Petr, igrapliia e Genchimic;i- Univcr- 
511.1, wa U lira 4. j 012| Fimizc. Italy.) 


M*y 14-18 AGU Spring Meeting, CiiKimuti. 
Ohio. (Meetings. AGU. 2000 Florida Aw., NAV.. 
Washingiun, DC 20009.) 

May 20-26 Imeniaiinnal Symiiosiiiiii cm Deeii Ob 

«>rvnlir,n •>,./ e^n„.II.. n n i',ul ; , .1 


sen a | ion aixl Sampling nl ihc Coiitinemal (!ru«i 
Through Drilling. Tart yiiiwti, N. V. (Barry Ra- 
leigh. Diream. Lainoiii-nuherly Gculugiial Cfli- 


leigh, Dirccim. Ijunoni-Doherly Geuliighal n 
scr valor v. I'alisadcs, NY liXR'rl: id.: 91 1 . 1 “, U. 
2900.) 


^ a Ui‘ii!~ 1 1 Chapman Conference an Natural Vari- 


May 21-23 I tiler na do mil GnninHwutCl Synipu- 
stum on Groundwater Resources Lhilinilinn and 


ation* In Carbon Dioxide «d itocHST cS 

T“ r P® n u^,' lf Fl i. jMtfetin JP- AGU. 2000 Vlori- 
r “ . . .*1 N ’A Vm . Washin 8lon. DC 20009.) 

Jan. 11-14 Nation.il Meeting of ihc Internatiotu) 
Union of Radio Science (URSI), Boulder, Cola 
Sponsor, U.S. National Commiucc of URSI (T 
3 u Z ? J ndl ' ^AA/ERL, R/E/AL3. 325 Broad- 


j I .~e.Mi.wk* vuiirmimi .mil 

Contaminant Hydrngculogy, Moiilre.il. Canada. 
Sponsors. Canadian National Gliaptcr nf tin- lu- 
lernallonal Association of Hvtlrugcnhigjsi.s, and 
ihc Canadian Waiei Well Assnuatioii. (A. Koliiil. 
Chairman, Internal ionn I Ginund water Svuii.i- 
Sium Montrea! '84. Minisuy nfi|, L . Envinninwiii, 


. CO 80303; til, 303^97-38344 ‘ 

J “SIw tSli T ltr r vc Signatures in Remote Sens- 


Vk4.»iii. British 'GuJumbia, 

V8V 1X5. Canada). 


c . 1 Giuirc u tmeic 

Spatiale des Rayonncmenls (CESRl. (Tcchniial 
program. Erwin Schanda. Uniycrsitat Berne, ln- 
aitute of Applied Physics, Sidlestrassc 5, 3012 

°, r , R . icl,ard K - Moore, Remr.ic 
Sensing Laboratonr, Univ. of Kansas Center for 

uw a 7 h ' lnc ” 2a L .J l ? in X HNl Drive-Campus 

West, Lawrence, KS 66045! Registration. F.Cam- 

^p' 434 fi d, lS R T 9 Avenue du Colonel Roche, 
l-«‘ in 1 ?. ' 2i 029 T JL“touse-Cedex. France.) 

J ^r Iklr ^1".°^ 9 M1 I erencc on Die Evolution 
rui. A e?. nlk and iu Continental 


280-4312.) * ,!S - 

May 23-25 Fuurtli Nulinuul Syniiitisiiiin and Ex- 
position on Aquifer Resit, liitimi and Ground Wa- 

^ ,n,,l, ! ,s ' Ohhfc Sponsor. Na- 

irniial Water Wd Association. (NWWA. 500 W. 

Woi,l,i "B ,,, n. OH -1 3(185; id.: 


Sympnsiiuii tin tlm llisimy „ f Soil and 
Water Conservation, (.olumbiu. Mo. S,x insms. 


Mjtruins. Cfcns . France. (J. Sougy, Ubmatoirede 
Wotogw Dynamique. LA CNR^no. 132. FarolJ 


uynamtaue. LA CNRS no. 132, FacultT 
des Sciences de Saint Jdrflmc, 13397, Marseille 
I ii?' France; id.: (91) 98 90 10, ext. 510 ) 
J®? 1 S3 ~? 7 Sciences Meeting, New Or- * 


. — \ .(illinium, mo. .'inmivuv, 

Miwnnp! ^to'^.n^ritage (aimer ; ,t the lh,|y. „i 
A Kf'tuliui;d I Iivtury SutUiy, „, u l 
the hod Conservation Service of ihe U.S. lkiu. of 
flEjPjMS- tousan Fladcr, Dept, of History 
ffi ,V Ba^i!S 0u, tS ,l,l 9 1 * 1 . MO 6521 1, id.; 


n — MoviiiuM-zimi k.miivrenic Qll 

Tectonics, Cairo, Egypt. Sponsor, Deu- 
ver-based Bawmeiu Tectonics C-oimniiiec, Int. ([. 

I. I ,.1 htThm* I r r,t « L'.^J r' _ M 


Wannine V' h*" h '^ 1 ' A “ ,s| anl^ Director For 


314-882-2481 or 

n no Soil C.onservailon ScitIl'i? pci 

Box^sao. Washington. DC 20013, id.: 20LM82- 


L Jkj, i Cius Services Co.. Box 3908, 

Tulsa. OX 74102 nr S. Riad, Dept, of Geology, 
Univ. of Assiut, Assiiii, Enypt.) 

Oc*. 17-20 15th Meeting of die Division of Plane- 
tun- sciences. Amenta, . Astmunmica] Society, 
lihata, N V (Steven 1. tivim. Space Sciences 
Biuhhmz, Cornell Univ., Ithaca. NY 14853.) 

Oct. 17-21 Technical ('anlcrcmc on Observation 
.uni Measurement uf Ainiospheric Contaminants, 
\ tcniw, Aavtrla. Spiawwi. WMO. Inicniaiiunal 
U ^ EP - a,Ml Hie Austrian 
atoinjn'to^ie mid Gcuplivsik. 
(WMO Secretarial, Attcni on: (2F.NV (W i»s- 

", l M® f u, ‘ IJ ydromciwiniIo- 


rianntng, Johns Hon tins Univ., Applied Phvs 
Ubor^ory, Johns Hopkins Rd., baurel, ME? 

in. 28-reb, 3 Conferenri* on m 


Jan. 28-reb, 3 Conference on Planetary Plasma 
Environment, \osciniie. Calif. Sponsor NASA 


M ™? 8 “^ U a e r ai ® ,h toiernaiinnal (oMigmson Irri 
For 1 Collins. cGlo. SpoiS 
U.S. Committee on lrngatiuu, Drainage, and 
Rood Control. (U.S Committcce un D rlgmitm, 
Drainage, and Flood Control. P.O. Box 15326 
Denver, CO 80215.) 


. Univ-. Id.; 4 15-497-469i .) 

Surhle ™An ' rra E Investigations Conference, 
Tc* f wir B N Ch ° fc San Antonio. 

"a'fr Wel1 Association. 
Zra&) DS1R ' r ™ ““ 1 W 


May 29-June 1 Joint Meeting or the 1 1 th Anmnl 

An'iud r Mdian ^ e yP, h y sical Union and 

Canadian .Mete- 


Han lolliivon. W. k ii Iw;ir |4 1v>u r v j 

Road. FtMfiSifTnS 
n4. . ;in.1-i ill 1-2770 j ■ , K |C »°0U 1 (.Qg(||| 

June 25-27 Work Mechanics In p„, 
Prntlucllvily, 2."illt US .SvmnIL^ ,W<t ** 8n >»i 
. hai.ii,. F.v Nf SpnntK™^.^ 

Do wiling. IMm. ol «-ivil l Engu 1 ^: , &H 

727(1. )" ,V ' 

June 25-27 S\ mu. .sium „f n, e Ac lu M i . 
die luiet iuikhuI NlaKiiet..sphCT?aS?r N 
Allvit i.i. Siamvor. Viemific (k,mmii«L C c? 
lt rievin.il IIivmisoI ICSU ii p, HaL? 

t'.T.v, ‘""''-I'ni-rfiiUwai 


t,iry. t t ,M\\K t ittiiiiiivsiun A. NCAB V u 
CO 80107.) 11 "i-AR. Bouldfi. 

Juno 26-28 liitcrnmional Synipoilun on fw 
S iructure of the Contineni.l drum Cft. 
Relief tion Seismology, Itliuca NY 
AtiU. (Mitawia Bata/rntgi. aStfe 

‘t'.l ' * l Kv \ ' lI «««. (orndfj* 

SSmJ ' : ld - : 


9374784 ' : : U,| ' : Wl7 -‘‘^lUrTda’ 

July IB-25 Syiiipnvuini nil Wave BrezkintTor 
biilenl Mixing, nd Riulin Probing of ihjrb!! 
hurl, no, SrniTai. J.i|mii. (O. M. Phillipi, rif^ 
mei.i nl Faith and Plantiary Science 

:i! I V-^:V h' 7*1 in j' 1 >I1 v ■ Hi,ll ''»ore. MD 21215 *;. 

July 21-28 Eighth World Conference M 
quake Engineering, San Francisco, Calif. W, 

fi-.JiJJ!}* A ( T' (I- I eiizicn. CliaIr-8WCEf, EUl 
—I*— i* leiegi.iph Avenue, Berkeley, C'A!M 70 ji 
J uly 24-28 wluer Rights SnecinUv cUc™' 
rlugstalt, Auz. Sijoiis«,rs. Ground WuertW; 
lee and Surlai e Water Ciiiiiniiilecofihe | m » 
•!"« !,,, ri Hi .linage Division of ihc ASCE. iS™, 


VIIIII1 mmail. Kenneth U. Rcnard, SouikniS t 
lervlied Rcve.irib Center, 20f)(i E. Alien Rwi 
I nt v»m. A 7. 85719; td.: 61)2-629-6381.) 

July 26-27 A hum Workshop of the Cminnnirt 
on ( -lunatic Changes and ihc Ocean and iheli.i 
Scientific Cninmillcc for Wnrld ClimairBw nV 


Sc tent i tic (annmiitcc for Wnrld Climaif 
I’atiel, Sendai, japan. (U. M. Phillip*, Detuned 
ol ran ll and I'laneian- Sciences, iWlohnilfo 
kins Lbtivci sity. Baltiirmrc. MD 2 12 18: id: Ml 
338-7tt:it».i 


July 31-Aug. 2 Fourth International Symporin 
on Stochastic Hydraulici, Univ. ol lllinoa, Pr- 


haiia-Gliamp.iigu. .Spuiivors. iniemationil 
■ilioti ui Hvdiaulk Revearcli and AC.U.lBnC 


■•tv m ui Hvdiaulk Revearcli and AGU.lfirtC 
Yen, Wihnn II. Tang, m Glenn E. Sioui, fepi-t 
C -ivil Engineering. Univ. of Illinois. 208 
mine St., Uilmna, II. 01 80 1; id.: 21 i-JJJ-OWc 
333-0536.1 

July 31-Auguat 3 Workdiouun Fiuion TraillV- 
ing. Trnv. N.Y. S|«invurj, Creiier.il Electric It 
search and Devclupmeni LaLioraion. Suic I'ri- 
versitv til New Yutk ai AHiauy, jml RenaeLft 
I’olvlc-Lbiiii' liisiiiiue. (Dmtald S. Miller, Deptii- 
ineiil ul Genliigv, Rensselaer Polytechnic Imou* 
Trov. NY 12181.) 


Aug. 4-14 27th Inii ni, iiinii.il (k-obgical Congu-s 
M. mow. USSR. Sihiiisiii's, USSR N.uioiul 


Miivnv, USSR. S|h>iisi>i>, USSR National l/ifr 

mil tec- i.ii l ■<-. >ltig%, IIULS. (Organiziiijj Cotniti 
tee nl die 27l It IGG. (iisiiuile nf llw l.ilhapti'- 
22. Si.ii< . iiHMia-tny, Moscow. I ri'JlKO. US'iRl 
Aug. 12-16 20th Amnnil AWRA GonfciciMd 
S\ rnjn isiitiit. Wasliinuiiiii. !>.(-. (A. f'icu. Cfl'p < 
Engineei s, Imiiuur Ini Waier Rcsonita, Rug 
in. in Bldg.. Foil Belvtiii . VA 220fiU.) 


in. in lililg.. rui i net von , VA i'^unu.) _ 
Aug. 13-16 2tli liAiuiii.il Waier Rcjouko t'A 
cine. W.ishinginii, I). C. Simnsur. AWRA l.m" 


eme. \\ .isliiiigioii, I), c.. ?>imiis>.r. rttitiA •i |,j 
Diet/. U.S. Aiiny Got iis uf Enginects, IniLiuf 
Im Watei Res, nines, (..iwy BluK., K«» M' 1 * 


l,u Watei Rt-munes, (..iwy lJlug., run wim" 
VA 22(1611. tel.: 202-325-6708.) 

Aug. 2 1-29 ] utei natkmal Radiation Svnipo-mu 


« i it to), l ei iiui.i, uaiv. .iiiutwir. Kaui-uuu-- - 
inis.su m nl IAMAP. (Ctoigiu Finccn, Oianma 
IRS ‘84. Diij.ii (iiiu-iit.i di Fniui. Gina Unnera- 
lariii, Ol) 1 .Si, Runic, lulv; Tdcx: INfSRO 
613255.) ‘ . u „ 

Sept. 3-7 (Ju.idmmial Ozone Sympouum. Hiie 
tliki. Grwrc. .Stun im hr, Intel naliona) Owneu- 
inissi.m nl IAMAP. Gtnnmissiun uf the E ti®i* 
Gtmm i in lilies, (lie Armk'inv nf Alliens, and w 
WMO. (Chrism* S. /.Crohn. Chairman, 
u.ini/iiig (amuniilee, Pliysks Llepi., 

149. Univ. ni rhesRaItiii!ki,TlicjMlonib,Cwi 

Send t tiny nf liriiirliinllnii nsnicsi to C U- . 
sluw. Set let;, iy, hiirrimliuiial ( ^' on l e .,' 0,D ^rii 
siiiu, Cliiiciidn’ii Lilwn.inuy, Gxfotrl Liu'., 
RimiI, ( Ixlnitl. OXI ill’ll, UK.) a. a 


lialll l Hill AmuHHHiin 

Bridge Rd., Wt.iiliiiigum, OH 43085: w 

ro^Oril m|o.fU 


Ocl. 1 7- 1 0 A IPG Ailinial M«niW. 

(Bnbbv I. Timmons, (Itiicral Chalrni^. „ ^ 
iiuhis Ahsta iales, P.O. Box 50Mb, JacDo 1 ' 


32250; tel. : 904-24 0-1 533.) , . ,r p o fc 

Oct, 3 1— Nov. 7 Regional Assembly of JAsrw 


tel, 3 1— Nov. 7 Regional /vssciu^ »■ — - jris 
(lL-r.ihad, Iiiilia. (Muhnti L. f ,u P la ’ ^PtApjial 
Cuiiiinillcc. I AS I 1 El Regional Aacinwy.^^ 


\,uiiiiiiiiiv\, linn ».* ‘^h" , . . 

CU^iuliysknl Rcscjiu-Ii IiwilijM 
007. India; tdex: 155-478 NGRI IN; cah« 1 

Novl > 5-8 ) GSA Annual Mceling. 
ljunlimie. OS A. P.O. Box 9140. BouJdtf.^ 


laiiulinpe, (JSA, P-O. Box 91-i 
89301; Ul.: 303-44 7-2020). 


Nnv^c 3 ! - an p O ce f nagr^hlc S^ety, Hah fax C 
NovaBcotia, Canada. [S. D. Smith nr H B Ui, 

* on i Bedford I nsiitute of Oceanogranhv P A 

Box 1006, Dartmouth, Nova Scolfa, Canada B2Y 


1903 

J T„K AiStt 

Tucson. Ariz. Sponsors. lAK AUD- 


rv . a X V. sHMiaua. IVI.; -lsn-UDZ-4017.) 

°ct. 18-20 Interna I Imul Ltkcojul Reservoir Man- 
«ge.ijcnl Syutpmiuiri, Knoxville, Term. Sixmsor. 
Nurtli Antcru-aii loikc Maiugeiueni Soclctv. (To 
«cnd abiiMtls. Lowell Klcsiig, Cnlicgc or Natural 
'' umil! to, StevTii’g Point, Wl 
544HI; id.: 715-346-3783. Far Dddltitina] infor- 
mntion, Wayne Pop w. TV A. 248401 Building 
C.lmiianuOM. I N td.: 015-751-7333.) 8 
Qrt- 18-20 T ri -Services infrared Backgroundi 
Sympowurn, Burlington. Mag. Sponsor, Depart- 
mem of Defense. (R.E. Murphy, AFGL/OPR; 
Hunscom AFB, MA 01731.) . . 

° cl * Sevcndi Inicmmiunal Estuarine Rc- 

Knrch Conference. Virginia Bc«h. V,i. Sponsor, 
Eguiirine Research Fetfennlon. (John Krehuier, 

J re^Wrer, Crane Aquaculture Facility 

Dox ,5 ‘ Bal . limorC ' MD 2 1 203.) 


Zealand.) • «cw 

itTfesr Fion,,a Aw " ® v - wash - 

’WwSS.'ais Sfa ffio?;”- 

Slumn C ° ,,r ?i rc ?f C K ,d Exhib ition 

Mi ^ rc ‘ O' MacDonald. OSEA, 6-E 

^ ° 9S2: ,eL: »««W; *5ex: 

Me^nTi fi CA , 9 ^ lc L : 4O8-088-3?28 ) *! 


Venezuela, Caracas. Venezuela. Spon^,. . W wua 
N eMcctonks Comirthuon. (Andre M. Singer r ' 
Deptos Cicnoas de la licrra. PUNVISIS. Apatv - 
2^53^ • 802, CararaS ,01t V <»*^«e1as tdex! . 


VA 22W2; tel.: 202^8790) • Pa,r,M 1 

and Miller, fee, ^ Garaghtv: . 
21401; tel.: 30 1 -268-77M i ' nna R°! W. MD 

Jjfto Northcm Rej^h- Basin(1 , 


SU eTe e Bnoun m Ki r 5° c m P U,cr Simubtion Confer- 
■I u “ e Seventh International Conference on At- 

JU Sf,iL 1 )! s.® 1 feUaS c^ s ,£E 8 ,' p “ rir,c 
? 41 1B - wStiS?" 

BrennaE. Lorenz, 


March 1(2 — Iff ■ American Congrets ^n 
and Mapping Nadond 

D.C. tiWnarJ A- Kuncu.:44l5 Jentfn n 


and Mapping National ' j; pi.' tw* 

D.C. nm ard A- Kuncis,:44l5Jensen n. 

VA 22032; td.: 202-426-8700.) S*A 

May 27—3 1 AGU Spring Meritog.® 1 
(Meetings, AGU, KHX) Florida AfC-. ^ 
mgron DC 20009.) ’ __ , lwl iudyof. 

Summer Colloquium on Compara9_ -j-gtU 
Magneto5|iherIc Systems. nkSOr. 0 ^ 


scrvatoirc de Meudon,,F 9^5>^.%.pf (jtt). 
pal Cedex, France; Tdex: MD 1 690 
June 9-15. 1WRA Fifth 

Belgium. (FlOh World Qf 

sources, Brussels International 

. lulu, Haivaii. (kleelirigs, , 

: N,W„ Waahlrigton. D^i j 2 W'L ■ 


26453.) 




wasningipn, 

Aug. 19-23 Sixth Syrripf^J^ 

Kis, Qhfo. Spohsor. GSA; 

..Univ., lnslitute of ^iM Studtos. 

125 South Oval Mall. ColumWvUf^ 

Sep, 17-21 A1PG Annual Meenng;^^ 




(Robert E. Prandergaab^ nc ^K^cre»rr v - 
technical Engineering c PU£jij§&-7744-) 
Roseville. MN 66 1 1 

ct- 14—17 GSA Annual; Mceun/- ft? m#* 
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To Order; The order number tan be 
found at the end of each abstract; me nil 
digits when ordering. Only papers with 
adrr numbers ate available from AGU. 
Cal; $3.50 for the first article am! SI -00 
for each additional article in l lie same or- 
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Send your order to; 
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uu (HwsUlan (i teal a or nolaoulir) 

H OUDUTtmiL STUDY DP VITER TAFOB IN THE HID- 
UHHM HDHPHIRE US1H3 OfKXJND-BUED HICRWkVE 

ntmins 

), K. httlNVii (tods 8I3BBE, Naval Rasaaroh 

liter, uri. VMblmton, D. C. Z0375>, J. J. Ollvaro. P. 

Uanrll. C. J. Qlbbtna, J. H. Boloina, and D. L. 
Mr 

Grrort-biud apaotrat 1 ice oaasureoanta or Uia 22 . i 
th nter vapor atwaphsrlo aalaaLon Una ara and to 
bJutt Ut atioipherla witar vapor froflla. Ilia reaults 
imnllf ladlaata Uiat Uia vatar vapor ailing ratio la 
tiiipaodtet ot boiiht or laaraaalni a lowly In tha SO to 
Htaranla atth typtoal values of botwaan 5 and 8 p|nv. 
(Iteettf at al . [IJBU oonutna an analysta of tha 1980 
(ita till obtatnad In this « par loan t, whLoh Indicated 
oanlilenaa or a pronounoad layer or water vapor near 
11 b. The reioalysla of tills data contained In this 
jijv, itleh Uoludea the aatloatton and ratsoval of 
XHtril biiellDaa, results In sarked onoa thing or tha 
nter iijcj- ailing ratio prof 11a In tha lower neso- 
Xtert, ud tha peak Is nuoh lass pronounoed.) above 65 
bits ala log ratio is oean to deoraaaa rathar rapidly 
bnlasofDtir > ppav at 85 tea. This daoreaae la far 
iteipr Uun that eipeotad froa photoshanloal oonstdar- 
itltei, Thera has also been a large nount or varia- 
tion obaervad In the water vapor profit ea, eapeo tally 
te tte (iz-to-day till scale. Tha water vapor re- 
Irlnili tin boon uaad to aatlaata tha Vert teal oon- 
te»«tof tbi uppir Beaoipherto eddy diffusion eoef- 
flolBl(E ). This analysta has indicated either that 
nrllnl tFciport ties esalea to tha aasospharv are 
Itriupi in erder or ■agoltiils longer than previous 
ifcdlH bavs shoui, or that present wider stand lag of tha 
iteterj laporlant in eontrolllng the verttnal diatrlbj- 
Uo* of Mir vs par in the naaoaphara Is Inadequate. 

>. tecjbji. Rea., Ccaon, Paper SCI 199 

Mtetonactton, dlffsalan, mixing, turbulence, and fal 

Eimnm or tobbuibbt ehebct dissipation, winds and i 
wok snucniu rm dynasonde measurements 
t*W#» (Cooperative Inatttuta Tor Raaaarch la Env 
klocu (CUES) i Caapua Sox A49, Unlvaraity of Colored 
■Witi, CO. 30309) , R. D. Hunauckar 
Isa^la of Dynaisnda obaarvationa at Claary, A talks 
y* 1 *n tooDgraa and Vlneaonde obaarving m 

, “tlafy instyBla criteria leading to winds and 

Ha wind effacta on tha Ion list Ion dlatrtbucton 
h|M lea aboun to ba cone latent with tha 'wind ahao 
li?o! "L* ta * phanomanon at thU large mag 

11..' , *** Btl “ B °f neutral atnoapher 1c dvneiev f 
-a la deduced using atandard phaaa-icraon dlffrectlo 
fo«M, and li shown to yield plauaiblo values for i 
n»0t turtulant eddy dlffuBion. Hits suggesta the va 
J •T**““tte and lang-tena DynaaOndo anaarmanc pro 
«>«*t to atndlca of tha turhopaoaa. 

“■ Paper 3SOB62 

lonoaplKtlr dUlurbnn. v«) 

0f ™ VtLIN< - I.'NiiSI'lll.kll- DISTURBANCES 
hitoS *U“ diB F l 'T ,lca Luburulory, Tli.iwr School of 
j iiii • . ^riKoutli folK-nc . H.iniivur, New Ilunpuhirog 
»-l. Tedd 

UD dlaparaion of >ria, |v,-1y largo duyitno 

U| wrt i' i 0 " 1 ^ ll ‘* Darl '"°'llh r.iplil-run Iiwiac-ndo 

10 conform, al Inal qu.il liul Ivcly, Lo 
l,„l CLB “ b T rrnvloua tfcvaTeilcal oral mama nf 
Eravltjr waves In ilu? pruoaiicu af 
. • avnllnbllUy ,4 TIU wrllral trace 
,|j ' ■odlllon lo liprlrunl.il .'lu i'ili. , hnn nl lowed 
w,,h pravtiv wav.. .11 ..pur aim 
l-al,! h *"f ^toalpauv* crlieria, ngtrun-m In 

tula- * f °r wovus ix-iimucciI .IL tlio 1. cl phi of 

i|y,. jty wave mplltudu, h»l rnilit-r loaa enn- 
l * fl « found at pi.aior I.uIrIiir. Tha 
^'fulao v.! t" P*'ri bv tin- fan that Ion 

“ ”*i # «ed tli ilia invurHim. icchniqua 
,B 7,unJ! . r,Vt ll ” wc, TttCJt • unpon.-nt ol the phoac 
TIB. ' ,ctu r of Lhe gravltv wav.- from that "f 

■‘•"J'lTs. *»•., Bins, Papar 3A11S7 


fteasursments of mean sound velocities In the ri«i 

un ! th,fUa u ^ s «" thS *M fi«r * l> 

bade using tha sonoUioy technlnt In several areas (n 
the northern Indian Ocean. Older wage rail tTS£, 
soded to new measurements and recreations ror mean 
velocity versus one-May travel 
M™ presented for the Central Bengsl 

!' *"!*“[! ““ Bas,n - th8 Nicobar Fan, 
and tha JJnda Trench. New data and regression squi- 
alsin presented for the Kergul-Horth Sunutri^ 
Basin and for four foroarc batlni between Swtra 
and Java and the 5unda Trench. Hlnioua velocity 
gradients were found In those areal where sedinen- 

t *i l ? n A r ? tBS i.V B r e 1,18,1 ’ and ,ldlBert s have accu- 
mulated In thick sections which have not had tine 
to fully consolidate (porosity in the top of the 
sediment section has not been fully reduced under 
overburden pressure). These nlnlnm velocity oradl- 
wts (Just under the sea floor) were found In the 
four forearc basins where they ranged frai 
0.34 s" 1 to 0,84 s -1 with an average of 0 58 s*' 

The near-surface velocity gradient In the Sunda 
Trench was 1 .33 s' 1 , but was higher In the ad- 
jacent, fossil Nicobar Fan (1.62 s’ 1 ). In the 
surface of the Bengal Fan the velocity gradient 
was low In the uppar fan (0.8G s" 1 ). high In the 
central fan (1.94 s“’j, and again low In tha 

southern fan (1.18 s ), which may support sedimen- 
tation models calling for bypassing of the central 
fan and higher rates of acctmilatfon on the southern 
fan. 

J. Ceophys, Rwa, , Rad, Paper 3BJ252 


Geochemistry 


1 r> w^"tk>i , a r da cksc attsrs d 
rockct - 

*» lled Bolmes Cccp., 

J ‘?* t,,vUlB > Kd. 30114), K. f. Xlaok, 

‘ifeW cL. !£""** aDd D - Pardon 

i Kf . wvarlng the two years from 

l *(wdW l ( ^ n h 0fl, ? b «> *«®. HUh an average of 
BMtow.r2_i*,H 0en P ro *»* 1 a nd archived from 
N^ariolet ttBUV) Irairummi (town 
““tortd mu. * 0r,f, ‘ ' n,a aBU ' 1 Clone profiles arc 
lf ^kun*«i^l! T f. ni ® t * ohemloal and optical 
a,,< * s^ahets and with atone 

! B J h8 I roi,nd bawd 

ihs »*««'» Umkehe matbod, Dio blasts 

the balloon and OmMirrendts 
Vvn.kf a J 1W, ■ 1,1 •“ Waacj are (UMilona of ' 

“* bellaTed to be largely (be 
SJAo lartwuT* l "a o»ne abaorpiton crou-s aoiloni uaad 
^ system*. The preoldon of the 

laajgJ^l 1 ! 5** w be better than 8% lor prwirw 
aitnsj.u- *? d blKI<,r ‘hnn 16* from 84 w 213 mb. 

! ***' S8UV expert meat, oomparUon 

I. IsollDjqaas), 

1 "“'i Crate, Paper 3CI2Z7 

^ploration Geophysics . 

ft. hsr lzoBtai , |lfI d,nB * ,n th * Piedmont 

f SlS*^ * ly 1 vaHi »5S ,rc f »n upper !«yw 

h , 10 ' less than ' 2x1 Q-» ■ to 

Sx.^'xlth ab °ut IB km.^undorUIn 

lTijJri® tha condSeSiJ "? of mora th “ 19*’ S/m. At 
ol J* 4 to 2 S toi t a^!k 0f , a K intermediate layer Is 
Uvhf toper i 4y8r “ r J" k«, The conductivities 

•li SL!? 10 ?/ Md^h^>!ll th th o*e expected from tha 
•atlti2 tfc "rich corSi.! Kr “* # ,n conductivity occurs 
teilh^ ^ COCOdp'. jl^*? Seneraliy with .reflections 
woJ 1 ! ’=orce Qf L?|i c prer UB of the area. A . 

«» th, treoLyfi “SfctWti is **»Mr sat- 

*tollLi¥ p,1,c, 'ian SKS " r,Bn / th P «?1bn »«s flvgrpirust 
T^'tos).. (Electlrpaagnetlc sounding, , 

* B*a ' - 1 ' 1 

^ *«p*r letup ; . «.v 

K ^2“.fWPW)°7S;. SUfflA ' 

tiLfiSPfi «i N s IC0BAR AND K #*v 

Bah plead ,' . . 

... ■ i( . f 1 L v L - HMltopi and J . . R.. Cumy , 


It 10 Cfaanlatry of tha auoaphara 

THE kOLE OF THE OCEAN IN THE GUUl ATMOSPHERIC 

SULFUR CYCLE 

B.C, NGUYEN (Centra dal Path lea RsdioxcElvItfi, 

CHRS/CEA, 91 1 W Clf-aur-Yvatca, Fra oral , 

6. bsnaang end A. Gaudry 

The background itaoipharlc GOj concentration 
above the lea surlaca has bean aacahlLahed at 
0.1 x I0“B g/a) 09 pptvl, Savaral hypotheses to 
explain the origin of EO; above the ocean tar 
froa continental sources have bean dticuaiad. «a 
have ihown that the Boat likely hypothesis is the 
biogenic production of reduced organic aulfur c im- 
pound ■ In tha ocaln. The Boat obvious example la 
dlmethdaulMde (DMSI with aaawatar concan tract on 
varying between 10 and 60 * I0"3 g/l. tmg aub- 
aequentlv d< ffuaai taco th* iraoiphire, whero It 
haa baan measured at very law concent rat loni rin- 
ging Iron 0. j to 80 » ICr^ g/ml |0.2 to 19 pprvl. 

Hi asllnata that i oean llfoctnu of 11 minutes 
could be s lower limit for DXS In the marine ac- 
moaphero. Biological activity haa bean abovn to 
Inf loanee tha production ol DNS | tha richer rhe 
biological acrlvlrv (for oxeaple la a convergen- 
ce area), rhe higher the concentration of DMS. 

DHS and other reduced ccmpouMs auch al CHjSh 
and ara amitced Into the atmoapher* and 

inldlnd hure ly roaplex oathinlans which are 
photochemical ly induced. Tbae leads to SO; forma- 
tion an.] aufaioquautly to aulfete. A biological 
loriuence haa alio tun determined on nmoapharlc 
SO; concentrations. The flux ul sulfur bv this 
proceia i biological activity -• organic sulfi- 
des - Sdj - Su* is oarlDHtsd to bo 44>IJ a 10 6 
tons of sulfur per year. This blogsnlc produc- 
tion is of tbe some order of msgolruJe os acmoa- 
phsrlc sulfur product (on by sea array, which Is 
about 19 a K |b T S/yr. Tbo ocssuit production by 
these two process!! could be estimated therefore 
at about 88 >. 10 b T S/yr. lOciaa/acmoiphere 
exehaugo, gas-particle conversion, aulfur budget). 

J, Geephya. Rea,, Graso, Paper 1C12IJ 

1-lU I'hoalulry .'I li.t nineap|.eir 
SlgbUlUkL. LATITUDINAL, AIID SKl'IAP VARIA1 1'.'h- 1) IHt 
ASUNPANi.F AND IbDlDPIC RATIus Of ATIOSPlirBIC CARBON 
DIOXIDf I, RESULTS FROM LWD STATIONS 
union ll. Huok, Ha r Jan koopmana, Alano F. iJirtor and 
diaries D. Roe ling (Strlppa Institution of (Kosnogrophr, 
Untvaraltv of California at Fan Diego, Lb .lolla, 
California 9209)) 

Between Harcli, 1977 and February, 1982, 917 assplaa 
ol air woro collected in S tltar glnea flasks at four 
n»t lens In the northern hemisphere near tho Fact lie 
ocean and at tha South Polo. Ptrit cha CO2 conaentra- 
tlon or each aujili waa daturmlned by nondliperaive 
Inlrarod gaa analysis, and than tha 13 C/ JZ C and )a 0/ lp 0 
ratios ol tha cryogante aatracted COj ware dscarmltied 
with a triple collactor anas spaotromoUr. For esch 
station tho secular trend and aaaaimaJ variation In 
”c/Dc ratio hsvs boon eatabllshad as a function of 
10) concentration. Tho iBaeonally adjuated C / C 
ratio la Found to have decruaaod at a rata of about 
.02*/,. por ppm (ntruoao In lbs siosonally adjuated CO, 
coucantratlon, and to vary wtib latltuda an axpectad ll 
COi ia being rolraaod by fossil fuel nahuailot In tha 
norLhorn liomlipbore and from ocean vatar near tha 
equator. At the throe northernmost ntmiuns (La Jolla, 
California nt 1)"N and two Hawaiian statlans nsnr 19 N) 
tho “C/* 2 t: ratio ol tha 00j add*d tu and withdrawn 
from tho acmoapharo during ona annual cycla la 
-29'/.- with raspoct to standard FDB, M expat ted rraa 
Lba exchange of atmospheric t» z with the carton or 
terrestrial plflnla. Hear th. squator M Famdag Island 
(4*H> Lha Blnllarly eonputod l3 C/ lrf C ratio la 
while nt tha South Pole It la about -13*/... Tbti 
auggeaca thot the aoaaonal varlallmi In tha aoutbarn 
bcmliphara wd troplos ta partially a result ol oceanic 
CO, axchanga, (Cartan 13. atmapbstle C0 2 ). 

J. Goophya. Res,, Graoa, Papw 3CG97I 

1460 Oaochronotogy (age datarriaatloM by radioortlv. 

‘'Ba/^SsHATlOfl » RZGRHT AND AKCfBir KOLUiaCS 

H. Paul (Swab Instltnta o* Phjralc*. 8*raw University, , 

SirSwLTurart). A- Fatwa. 

K. 6. Goldberg, I. Zalo, J. Oartar, W. Baring, 

If. Banning, W. bits there and I. 8. Brenner 

Marina mollusc shells f*« 

sssff 

a Platocsna shaU lam Italy, coaiiatant with It* *B* 
of 2.S to 3 million yon«- 
J. Goophya. Raa., Ccaen, Paper JCUOS 


Geodesy and Gravity 

L^^”«"aNOW,IIS PRMBJCED 8T DUUKATHW 
yy^gx-.g- (U.S. Oaploilcal.Sarvty, 349 •'■“J*" 

field lo.^M/77, Mtol* I pa 2 , tel ! f5S , »S? • 1 ■ •• 

f« dlp-ailp LfT r ,25t and Eorl«*tal 

, Bougu.r iTffi mssoi Mto, 

-FjrlaJ J£» , 

•?-* r ‘Soirj'SliLftSK ** *****' ■■ 


by Lha apeclnl csss cl a spherical aourca ol •lllsta- 
llon. For tuo-dlneeelaoal node Is a cylindrical 
source of dilatation produces no Crsa-slr gr*vLLf 
anoaaly, d[p-a)|p faulting producoa nu lougusr 
anomaly , and open crack.1 produce a louguer anomaly 
aqual to that which sou Id t» produced had Lhe 
natarlal wlinln tha crack bean alnod out wltbaut 
defaralrg tha aalld. A two-dlnaalonal erect 
lilted with material of density aqual to that of 
tha hast rock would product, no Bouguar anoaaly, 

Jichana at at. (mjJ baua rapurled Lanporal 
Changaa In gravity, elevation, and areal mtraln 
■long tha Ban Andisai fault In soutiiarn Cnllfurnla 
auch that the Bouguor anomtily apparently camatna 
unchanged and the upim-io-atratn ratio la abjut 
-100 km. Savaral dislocation uarhaulna sire 
propoaed that lull 111 thauo conatralnts, but thaia 
mechanisms apyaar to ba rathar cantrlvod and ara 
not ragaxdad ■■ ■atlafaarory eaplanatlona . 

(Gravity anomilles. dislocation lourcos). 

J. Geophyg. Pea., Rad, Papar 1BI2SB 

1910 (Ra 1st Iona of gravity obaarvationa...) 

CUVin ANOMALIES AW FLEXURE OF THE Ll THOSE REBE AT 
HOUNIAIH IANQE9 

0. D. Karnar (Uwat-Doherry Ceo lag leal Gbaar -story of 
GPtnbli Unit, 1 Psltasdas, H.V. 10954) and A.B. Uatta 
Ths Bougusr gravity anomaly over tha Hlaalayan, 
Alplaa, and Appalachian aauntaLea la ehsractartzsd by ■ 
ganarally asyxaatclc gravity 'low' which epane th* moun- 
tain ud aaeaelated foreland bealni. The mlatoos or tha 
gravity 'low 1 la gsnarally aystnatictlly dlsplacsd from 
tha raglon of greitaat topographic rsltaf and «h<ws no 
obvious ralailonehlp to lurfata gaology. In addition, 
tha Alps and Appalachian! are aseoelated with a gsaaral- 
ly aymoatrla gravity 'high' that La unrelated to the 
topogcaphte relist. Together, tha gravity low and high 
rare a character title posit Iva-nsgitlva anomaly 

'ooupla*. The steep gravity gradient between the poet- 
ctve-aagatlvo coopts corralatoe with tho laaubrlc Lina 
■nd Itl aqulvalaota to tha Alps, and tha erevard Zone In 
tha aautharn Appalachian*. Ihla gravity aoansly coupla 
ta intarpratad ai avldanca ror rtaaure or tha continent- 
al lithosphere by aub-lutfaca (hurled) sod surface (top- 
ogrepMa) loading. Tha magnltnda of tha aub-lurfaca load 
la istlmatad froa tha Integrated excess nasi tapraeantad 
by Lha positive soouly, sad tha uagnltuda of tho sur- 
face load fro the topography. By combining Chest loads, 
ths flexure of tha llthoxphara and tha aaaoctatad 
Eouguar gravity soouly ara Ulculatad toe diffarant 
aesumad values of tho olmatlc ihlckuaii, T a , of conttn- 
antal llthoapbera. Tha bait ft retag value of T. for tho 
Uoalayaa ta 60-108 km, for tha Alps 23-50 km, and for 
tha Appalachian*, 80-130 la. The made I calculation! sug- 
gest that tha main contrlbutlaa to ths gravity ceupl* In 
cha Alps and Appalachians arias* not from eurtaca loads 
■uch aa threat sfaaata and uappaa, but fro aub-aurfaem 
loads. Bniarar, lo tha caaa of the Ktoalayll, the topog- 
raphy appears 10 be a Oofflclmnr load to explain tha 
observed asyaaatrlc gravity low. Hheu aub-aurfaem loada 
do axlat tharefora, wa would not oxpact a don cor ra- 
ise Ian bmtwaea oouateln topographic relief and depth to 
tha H-d lac out I nutty aa required by claulcal models of 
lasstasy, Rathar, tha H-d I (continuity la aipectad to 
re late to eba csaier af mast of all the loada acting on 
Lha lithosphere, tha surface and sub-surface loads, In- 
ferred from tha gravity anomaly, play ■ uajer role Im 
tha davwlopxast sf mountain! and foreland baa Ins. The 
aaplatamont of large sub-surface loads represents tha 
primary avast la tha A! pa aad Appalachians, while In tha 
Himalaya!, tha aoplacaaianl of tha surface Load la tho 
primary avaat. Ths aaplacoaoat of tha suh-iurfaea load 
probably narks Lhs Initiation af ioroland basin dsval- 
opnsnt. The regtoasl charecturlstLcs of tha basin are 
controlled by (ha prlaary load, uhllo local variations 
era controlled bv lha secondary, thrust sheet loada. 
Rubsaquenc aovament of either load will produce migra- 
tion of the basin depocenter. The origin of tha sub- 
surface load Is not clear, bur Its association with tha 
Insubr Lc Una In ths Alps, and tha Brevard Zona In the 
Appalachians, luggest* It cay ha related to lha 'Obd ac- 
tion" of cruital blocbs/f lakes onto tha undarLylng plata 
during continental contains, or poaaibly to the pre- 
loaded cruital icrucrura or tbt underlying plate. 

I. ?<;. Iipu. '.tll59 


Geomagnetism and 
Paleomagnetism 


2530 Spatial variation* full harmonic* and 

anomalies. 

YARYIN0 BEOHAGNETIC ANOMALIES ADD SECULAR 
VARIATION 

Laray R. Alldredgi (U.S. Swlogleal Survey. 

Denver. CO 80225) 

Tha tine variation* of the geomagnetic rteld 
It 10 Europain observatories were exaalnad In 
datall. Fourier analyses war* tide for Uira* 
field components it auch of U19 observatories, 

Curves for each component ware lynlhislzed for 
thru pa is bands: A low paiiband for perfodi 
greater than 30 years, a aid pasibsnd Tor 
pirtodi equal to or lets than 30 years but 
greater than 13 yagn. The low paisband mult* 
show only vary snooth variation* froa which the 
linear prediction or lactilar variation, as li now 
In uu, night gira a good aviriga resul L 
for 10-16 years If than ware no other change*, 
lhe high paiiband result* show tha lolar cycle 
effect that hi* bean adequately treated before. 

11a aid paiiband has in uplltuda of tan* or nf 
which changes differently at each otaerwtnry In 
such 1 way a* to Infar core wurca*. Hieia llaa- 
v erring annallos ire laportanl to tha 
understand leg of secular variation. (Smcular 
variation, inomallu, time varlatloni] 

J. Gaephya. Rea,, lad, Papar 3*168) 

2S60 Palaomapatlsm 

■ si but AT ITUDES DETERMINE) FMH PAlRGKAQtETIC DATA 
BUM fERHCAl OKEB , • M _ I 

A. Cox (Dipt, al Guphymlca, Stanford Unlvaraity, 
Btufaxd, CA 943091, 8-0. Cordon 
gait of tha paleomaghaLlc data available from 
bessaic plate* loos lac of maaimroente of loe)ln- 
a tins but mat dacllnetJoo fro sxtaithally atr 
orieotad varUesl cores. Similarly, tha basic 
poloougoatlo data ta b* enalyxad fro cruital 
blocks that hsvs rental by **ryl°S amownti 
about vortical exa* are a use at psieoincllaallou*. 

A now method la proposed for determining eh* 
poise to le cl bud* of 0 stmpllxg alts and the aeioct- 
atod ceoZldonca limits- PaleamagHlie lunltn- 
atloos ox* first coot! r tod to prieocoUtltodai • 
sad ore raged to produce * me so colaxlcvde. 

After showing that thl* sUb U blond,, we deflvo 
■ oxUocoLscituds cornctlo* tm remove the bleo, 
udng a modal for groagnetle oscular variation 
i-.d aa th* latltud* depend sacs of airolar 
variation during th* pMt 5 mlLllnu yesre, Alter 
re* ting. the validity of tha model by applying it 
to paleomogiMtlc data from ltoitsroary lavas for 
uhleh both loallMtluo and dtiilostto* ara knnWa, 
ve apply th* rethed to inc 11 nation-only palco- 
aagoptlo dais fro Jwlko Basaatou, the moat ; 
c coalite dau ast fro a drllllag Ft«. Yh» • 

is then applied to palaoasguailc data Fro ell 
DSlIz'aitai for tha Pheiflo plat* to obtain for 
aads nit* an uubiniad mean palaoa»l*tit«ida aad 
It* conCidoocd limit*. Hnn pal eoco la Holds* 

and ednlidsnc* U»»*a »<• tta * “•* M *^"5 , ,w . 

« lesat squares reoiyals to obtain, E* rl y axd_ tore 
Cratacooua pules for (to fstlfic plat* aad 9S . 
percsot .cnofldeoca liMf* *K ItUk “ 

ikalnra that tb* aaattnr or Individual*! ta 

psleoCo Latitudes sboqt tb* boat, f** P**d *■ 

piatsot with tin ro?ld*nc* itolt* *t **ch alto 
aa datoimlaid by tha oaw mathod of aoalyri*. 
TPaleaugnetire, plata tot toxica, palaOM^wtlo 

Cola*. Pd«lYt* Pinto). ■ . 

; ju+, Goophya. J»*» «V».. »»P*y 1,1307 

U90 Inatrront* nnB taohnlqtt** (Sagragatiia) reilcl* 
cimcu k svAUUyH»t or bborzcatu* VBStct^i* )«to- 

MUIS gtooi 8A8ALJ8 A8 A Boat 081EKTAT10S TbOl 
jufvs^Vsgorer (p*pa'«^‘ o£ PMlniriPvU* 0 ^ 1 * . 
!Li 'galltax. Nova Beotia 838 SJS) 


■ufflclrm so Quintain the uhipm of tho vaatcla but 
bafora final errs toll last Ion, and riows to tho bottom 
of the voslcla beforo aolldlfylog. The orlontatlon nf 
tho msnlscuB con, t hero tor a, ba uoed a* an Indicator 
of th* cooling orientation of thm rock. 

Romuti* of otatlBtlcal testa on IF sox Door basalt 
■snplrs prsvlcuelv oriented by gmgaHCoptc guopacal 
fcoturoe Indicate that the annlacumaa la negregatlon 
vobIcIob of n given rock eacpte are pcuFerent tally 
oriented about the aacth'o grawtLy Hold mo Indicated 
by the megascopic features, to alt cases there la 
ccueleconcy of segregation vesicle and eegaeeoplc 
oriental tone. A* wall, the distributions of magnetic 
Inc l Inst (one nf rocks oriented by aagamcapLe features 
and segregation vasltlan era s tailor. 

Tho segregation vesicle technique cun b» uoed Co 
Orient drodgo and oubaOroAbls samples For palao- 
Bsgnactr polarity studios, end ea dot arm Ins the dtp 
■nd p re -de format I onel magnetic lacLtuatton af rocbm 
recovered in drill core* which have s known. In- 
pluco vertical orientation. If care te taken te 
properly select ismplaa. Analyses of the scatter 
of segregation vesicle Inclination* of 34 rack 
simples Indicate that tha orrar ammaclatad with dtp 
and tu gnat It loci Inst ion dot amine t ton* general Ly 
are lee* then lU end 144°, respectively. 

Of 136 submersible end dredge aeapLae examined , 221 
hire segregation vealcloa which con bo uaad far tack 
arlantacinu paiposas, and HI of tbo rocks examined 
from DSDP cores hssa much vesicles. Bout loo applica- 
tion ol tha technique to auch anoplaa boa the 
potent lei of s 1 gp | i leant ly Incroaelog knowledge of 

the strut euro and pelacmngnetlBs of ocean tu crust. 

A almpLe cetbod for application of chin tocbnlqua la 
presented. (.Segregation vesicle*, atd-acaan ridge 
basalt, as gnat lc polarity, structural. 

J. Ceophyi. Rea., Rad, Papar JBII6I 


Hydrology 


Ilia Erosion and Sedimentation 
KROSIOH FROH IjW SLOPED 

Calvin K. Hut this r (ISIM GrdlnenLat ion Labors to.y, 
fmfori. HtBulaslppl, 18&331, ar,d K. I*. Hvllregar 
hlmulslcd rainfall war used to grnecJtr erosion ol 
plali, 22. 9 mrlers long, on O il alapna with different 
virfico wstrr dnplhi. Haxlmuj* eras lan rates accurrrd 

under an avnragr surface rui.all depth of about 2 u. 
Erosion dreceaard viih Incroaslng depths giaatrr thin Z 
na; Uni* change In erosion rsivi oreurce-l far depths 
greater thin about 20 n. Thr results of Lhle study 
suggest seme Interest Lug r 0 ***hll 11 lei 011 the use ul 
soil and water oansgemenL *0 help central erosion al 
list lends. Any ill lege ivslan such as bedding that 
leavsi so t L axposej to rainfall will resul L In high 
local e rest si. riles berstns only a very thin water 
layer will cover much ul Lhe soil surlsrc. In 
contrast, any (low rrtsrdanco tbst v.ll increase 
■urtace water depths will greatly redurr erosion (com 
the area covered (Soil erosion, surface water depth, 
erosion -at luv slopes, mechanics of erosion. 

Valor Eusour. Eos,, Fnpar TUI 221 

111') Groundwater (AquLfer Thermal Energy Storage) 

AK ANALYSIS UF THE EFFECT OF 3URFACF. HEAT EXCMAhGZ ON 
THE THERMAL BEHAVIOR QF Alt IDEALIZED AQUIFER IHEDUL 
E»ERCV STORAGE SYbTETi 

0. Cuvan (Civil EniLivoorlng Daporlcant, Auburn 
I'nlvorstty, Auburn, Alabsos, )MW), J. C. HslvlLls. 
onJ F. J. Hols 

Analytical ozpraxolona aro dsrlvod lor tho Leaparoiurs 
distribution and the mean temperature of an Ideal Laid 
mqullor thorcal snotgy Otorsgo lATtE) syalrs*, caking 
Into account th* hear erne hangs si rhe ground surface 
and th* flnlt* thlcknoa* of the overlying layer abuvo 
the storage aquifer. The analytical expression! far 
chi mc*n lempirarure nay be used to obtain rough 
astimataa of first-cycle racavsry factors tor 
preliminary .valuation* of shallow confined or 
uncon Hoed ATES systeos. Th* result.*, which at* 
prsaanred In oondioHS tonal plot*, Indies to that 
surfscs boat axchanga nay bav* a mlgnl Meant Influsnce 
on the thermal behavior of aballn. AIES systcu. Thus, 
la is suggeRtld that tb* effects of surface heat 
exchange should bo constdorod curwfully and lecludsd Ln 
ths derailed asalyMB of such AYES aysto=s. (Aqulfsr 
ths mol srxsrgy atornga, surface hm*t oxc bungs. 

Hatet Kssour. Res., Papar TNTU92 


3130 Croundvstsc 

AH EFFICIENT FINITE FLEXZUr TECENICVE FOR KOOELlKw 
TRANSPORT 2N FWTVREB POROUS MEDIA Z. NVCLIDE 
DECAY CHAIN TRANSPORT 

Patsr S. Huyakorn, Bsrry S. Lei tar, dams* N, Ksrcar 
(Gsolasu*. be., P.O. Eos 2950, Beaton, VA 22090) 

A finite •latent nodal 1* prssantsd for simulation 
of raid Ids decay chain cranaport ln • naturally 
fractured parous udtun ays res. Thm modal 1* capable 
of representing the physical ayatmn using ■ dusl- 
poroalty approach, a dlscrats-fractura approach, or * 
combination of thsl* two approach*,. Advactlcn ud 
hydrodynsalc dispersion In tb* fractur**, a* wall as 
diffusion tn ths porous matrix and chain reactions of 
nature apad** can ba takan Into account alnuLtaue- 
ously. An afflclaat Ttnlt* slssanr solution csch- 
nlqu* has barn davnlopad to aalv* ■ coup lad ayarsn of 
gore ruing partial diffarant la I aquations. 91m thin 
tachniqua, spat is! discreet tattoo* and solntlon* nf 
sysisu nf at gab rale aquae loss for nodal concentra- 
tion values in fracture and pore is matrix domain* can 
b* preformed asps racily. Tb* prune flnlto atsaanL 
modal has bum rariflod agalnit analytics) ao lot lone. 
Iks east prablana Involving ironsport of ■ chain of 
tbrea camponant* In iralracxurad and fractured pnrou* 
media ara p reseated to demons na la th* ntrnrecy and 
nfficlucy of th* prope*ad flnlto alcment tachniqo*. 
Rssulta indlcsts that th* prssint num*rieol modal L* 
capable nl producing good predictions nf breskrhromgh 
curves using rv lac 1 rely coarse lysrlal snd temporal 
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disentitle I ana. A aijor advantage of tha present 
transport medal over previous transport Beds la 1 b 
that tha lattor ara band on a n mar leal approach 
that employs ova rail discretization and alnultuooua 
aolutlon of tha antlra aai of algebraic equal Ions for 
concentration value, in tho fractun and poroua 
nattla block. doBBlna. Such an approach la not cospu- 
tmt tonally afflclant, vbsn conparad with tha praaanc 
nuaarleaL approach, which employs sot aaly aapanta 
ulecntlsaeloas of the fracture and poroua matrix 
d Danina bur alto direct Bcqueatlnl lolurtou of oucb 
a aallar lubaata Of algebraic aquae looa. Another 
Important practical aapect to chat the proaaat aodal 
anabtaa norm coop lax problem, Involving trannyerna 
diffusion loco poroua utrlx and tvo-d loans Iona 1 
t rampart lo tha fractun flow plaoa, to ba hand 1 st! 
vlrhoat resorcins co a fully thraa-didnetoaal grid. 
In practical applications, CPU etna and coat Involved 
In performing a Pally three-dimensional aoalyala of 


3130 Oreaaduatar 

Mt [it SB ACT I OH OP LUES VIT1 VARIABLY-IAIMAIED 

PCS OiB wo LA 

T. C, HlaterCU.E, Geological Survey, UBO, P.0, lea 
2SD«, XI 41J. UPC. Denver, CO 801«J 

HuaarUal tinolatlnn of verlablj aaturctad poroua 
■adla Led Idea that groand-weler recharge la varlabla 
In tlaa and apaca, dopaadlng on cho Lhichoaaa of tba 
unaararatad aooa through which Inf lit rat leg water eu,l 
■ova. Tba resulting complex, transient, iround-vatar 
flo« apatena hava a (golf leant inpact an concigusm 
aarlaco valor, to vary pan ■ able nadia, anil, local, 
cloaad, gruand-waiar flov ayatana can develop and 
di palpate vlrhio a lav weeks to aearral com he after 
■ejor recharge. These have a direct affect oa 
contiguous aurfaca vatar by alternately caaliog 
aaopago to nd aoeyeit Iron tha aurfaca vatar. Tha 
araaalaat nature of tbaaa flov systsna indicate 
■ovaraalB of tha direst loo of ground-vatar flov bay ba 
COBBOB. lo laaa paroaabls aadla, tha aaos ceaplaa 
ll«v ipitaBB aay occar, hut tha tloa tar dmvalopm.nt 
and dlailpation La Bach greatar. lor txanpla. It La 
conceivable that aaall, lotah flov ayiina ... „ ilt 
for Baty moat he or yaara aa a raaolc of valor 
recharge, therefore, direction! of flov to sueb 
■7 (t arn ara sora at able, and tba afftet oo caotiguoui 

fSTS**.!! !!" 11 find Inga of 

thin otody Indicate that veil. «od ground -..tar 
quality sampling altea need to ba caraPulty located to 
accurately lafiaa vsur-table coaflguiBClev, grouad- 
w ! t “ *««baege, direct ion of acapaga through tha bade 
of aarfaca-vatar bodice, and co.pl az gaochanLcal 
PTGCOIBBC related to champing direction! of grouad- 
•Btar flov. (LiaHlogy, Mil moisture) . 

If. tor Kaaour. Rea,, Paper lull 34 


3130 Craundustar 

* M ™ W * L CMI'CES OF THE TOPOGRAPHIC 
BELUP Of POKE FKUSl'RU AT DEPTH 
J^Toch (Geology DapariEwc, University of Alba tea, 
EdEuncon, Albert., T6G 113, Canada), I.F. Millar 

Furcation- fin id prsiauna are ..Id u ba anomalous or 
,r0 ° h F d ™«*«c hr the depth 
conaldaud. Explanations of tha origin and naXnteourr 
of anooali.a aaidon fvcludo tho possibility of delayed 
et a pora-praaauraa to oroalonal 

DOdlflcatlBBB of tha topographic relief. Tar, tha 
praaanc paper aheva that it E. entirely po.atbla for 

o nac F aUL H 1*11™ *° P°™-P™eeui. change « 

gnat depths by cToae-fcraacLonal energy transfer In 
nml -tic fimlri rendition,. Conv.raal^ 

; a| !" i" ,h * ®sd bo in a CrezaUnt 

Btata tor hundred! to Ol Ulema of yaara thua appearing 
BBosalaui at tha Cine of obaarvntlon. According io "* 
calculations for tha Bad Earth ration In Albarta, Canada 
preamt para praa.uno is tba Damien loaedl.r.L, 

IAfla P m?*« r, ‘" “ * d 'P ,h 01 approx loataly 

*??* " Ul ! “F h,v * ■>«“ Induced originally by smaloa- 
during Pliocene tlsaa 13 to 1 
S^U***" *'*■' ** - adjuirlog nJt, n„ bolder, 

c«ri«r Mt ! d h ! ,hl ■roalonal aapoiur. of rhi aub- 

Croracaoua uaronforalty. A 12 percent adjustment raw 
already have taken place during tho last nOQ thousand 
yaara leaving marly go percent of Pliocene ago 
pressures to aurvlvo to data as .lovly docayiog trun- 
nion! praaauaa relict a 0 f tha analogic peat, In vl« 
or Cho poanlblo a roe lone l af facta on pora pnaauraa 
damns 1 ra tad lo ll,i. paper the qua.tlon of P «uichwnoua 
for nation pxaaaulao oay *15 or to consideration lo 
problem related to deep baeln hydrology, laeludlnni 
'•S 1 "" 1 ** ou " ,h '«" roaeurea - develop* nr 1 nigra Elan 
I.f.Bt C t^» fadlcMtira Hoato 11 

lea let ton 1 and dating of varloua geologic event a. 
ifntor loaour, Rea., Paper 'Juii84 


outside or oombm tank throughout tho flov depth ovar 
tha upetTMB, shallow part or tha point tar and an on- 
ward ocaponant of boundary ahasr (trams In thla riglcci. 
Tha channel curvature lnduoad inwerd oo^cnant of win- 
dary shear atraas asosaquantly ia ocnflnad to £0 or 3S 
of tha otumal width at tha pool. Outward trwfar of 
soMntun ovar tha point tar, aa Halfubad by a rapid 
crossing of tha high veloolty oora free tha Inside tank 
to tha outside one, contributes to in anhanoed daeraase 
In houidiry ihaar itriu along tha non vex aide or tha 
atrean aa tha top of tha bar la approached. Forocs aris- 
ing froo topographicaUy-lnduool spatial aooalaratlcna 
n-a of tha same order of aignltula aa tha downatrasB 
boundary shear atraas aid water auTaoe slop* foroa 000 
penanti, so they wot ta aodalad as zero order, rot first 
or second order, affeats. ( Second iry olraulatloo, con- 
voatlM aaoeleratlon.) 

Vatar lasour. ha,, Paper 1 HI 0 H 


3190 Tacholqua 

SOME A1C0HITBM8 FOR FAUHBTEK IS7THATIPH IB WATER 
USOVRCEa BTSTEH 8 

B, Sahirogiu (Heahanical Enjlcairlo| Daparcoaor, 
laulalaaa grata Ualvarilty, Baton Bsuga, LA 7D103) 
gas I- Elsa algorftbu for tba aatlaatfon of tba un- 
known aodal paraaetara of aoaia water raaourcaa ayataaa 
ara Seva loped. The algorithm ara of aaeuralva fora 
and can ba uaad for on-llna IdneUlcation purpoaaa. 
Specifically, propsrtlooal and pnparrtonal plus 
integral type algorithm ara derived by applylag 
Lyapuoor'a at ability thaora>. Thla approach guarantee! 
tba layaptotic convargaoce of tha alfOritbB lo tha tpaca 
of uoknoan parmmstara, Tha flalta alaaant oathod la 
uaad to dlacratlaa tha apatlal doBalo of tba nyattaa 
coaaldatad. Tha algorlthaa do not raqoira prior know- 
ledge of cha unite own paranatara and tha aysca. Initial 
coodlclcna, Boaarlcal axaaplaa praiancad ara cha 
eanveeclan-dlfruelan aquation and Eurgara 1 aquation. 

(Pa rasa tar aatlsatloa, ilgoritha, vacar raaourcaa 
ayataaa), 

Vatar Raannr. gas. , Paper 3U1Q97 


3199 Kiacallanaouo (Roal-ttaa rl«d Foracaitlng) 

A bTOC El STIC- DYNAMIC MODEL FOR BEAL-TIHE FLOOD 
F0RECAR1K0 

K.C.A. (tiuw, W.g. WATT (Dopartuat of Civil 
Englnoaclng, qutao'a Unlaarilty, Klngoton, Ontario, 
Canada, K7L 3Kb), and D.d. Watt* 

A atachdot Ic-dynaole medal for real-tlm flood 
foracaitlng woo datalopad ualng Bcm-JenklnB modal Hag 
tachoiqaaa. Tha purpoao of tha foraraatlng Byatan lo 
co loracait flood lovali of tba Saint John River It 
Fredericton, Paw Bnuiaulek. Tha code! conalata of two 
subaodalai aa upiLrean modal uaad to foracaat tba 
haadpood level at the Hactaquae Du and a dovnieieam 
modal to laracut He water level at Fredericton. 
Input! to the ayateo are recorded hImi of tba uatar 
lavel at Eaat FlorancavtUa, tba haadpood level and 
gato position at Hactaquae, aed eba mar level at 
Fredericton, Tha aodal uai calibrated for the apring 
flooda of 1973, 1974, 1977 and 1978, and tta 

uaefnlneii wjb verified (or tha 1979 Mood. The 

foracaitlng roaulta Indira tad that tha 
a tochaa tlc-dynulc oodel producaa raaaonably accurate 
foracaara lor lead Limas up to tin day*. Theca 
foracaais vara then compared to thou from tba 

exlatlng fnricaitlng ayataa, and vara round to ba aa 
rellablo aa thaaa [com tha axlatln. ayataa, 

(Rul-rlaa, Flood foracaitlng, Box-Janklna madala). 
Wator gaanur. Baa., Paper JW044B 


Meteorology 


3160 fcrafr and AtNMflaH 

J^WKCE OF THE rOlBT BU CH FLOW THKUS CURVED OW- 

ai^seawMsr 

n«r tbt Mtta, utanda aarwa tba entire width, if Ub 
eur v itf» la oonatmt, tha orNHtna valoolty m. 

the bed. and tho pat torn of boundary itav 
V* Ma™in* fluid aooe^aratlani 

to b( B4ll t Itofortifiiti]*. thli yopiiiiri ammi hm 
fto " u ' roa R h natural river 

wjndtra, or Uirouctt flhncli vlth dontnta nnn Bti_ .1 
lc f 0 * r,I,hy hut *««» rapidly 
In these litter' oaaaa. tffNU arialjiifr*. 

«»«tw'ola 4 .“-St 

* «tet«iMal tcf<v aphis all T.lndijo«j 
**** kfWMtm flow potUrn ralatlM ta 

. w, . cf *#*• flow u*ard tbe pool; Thla i* 
fTTry* 1 *” V *_“nnF»«LIw.-a«altrattan oauaed dacraiab 
in Ut* orDH-straarf water nr face slepanl . reauitlna; 

g* Vartl«31y aver dqad taatrlAni. ttn?, ■■ . 
**■ PT^rif Artbot ia e; veloolty orapoeant tonrd^ha* 


3710 louodary layer atructuraa and procaaaaa 
MODEL IK m DI0REA1 UFEHDEHCB OP THE OPTICAL 
REPEACT1R INDEX 8TIDC1UBE FARAHETEl 
X. 1. Euakal (Raw Haxlco Depart eut of Aarlcalenro, Lao 
C rucaa, lev hirico 10003 1 , D. L. Valtara 
A Hdel vbleh almlataa tha dlunil dopondenco of tba 
optical ralroctive fadec atructoro potooater vlcbin tba 
atooipbarlc boundary layer la copatroctad by aolving aa 
energy baluoa aquatioo for tbo ground aurfaca 
ceaparicura. Thla ulutlon ylolda aurfaca flueaa of 
aanalbla and latent beaL. Empirical ralatlonihipa ara 
Maa oaod to calrulata tba arrnecura paramecar. Modal 
raaalla enpare favorably .in data obtiiaad at a daaert 
location. Ia partlcalar. tha modal la vary accurate ia 
■iBBlatlag tho itnctura pireuccr darUx tho diytlM. 
At night, tba nodal almulataa cha mau volua of tba 
ecrUMto par im tar adaquatoly. Eouvar, abort- tarr. 
riuctuatlous are almalatad qualitatively hut not 
qnemltativaly, Thla la da a Lo tbo if fact a of dralnago 
rioaa and gravity unaa on nighttime turbulence 
atructoro. A aualclvlty analyila ladlcatai that tba 
atructora p.ramacar la poctleularly auaitlva to tlm. of 
, , F , * d > thl product of aoll beat capacity and 

nillelM ,t5r ' “ d modal la 

appllcobla over relatively flat aurf.caa vlth litbla or 

mo "B-tatloa. (Hodatlog. boundary turbulaoca). 

J, Ctophya. Kao,, Cram, Fapar 3CI3J6 

3713 Chomical coupon Hon and chraical loraraatlona 
(Konofcarpioa Rydnoarbona) 

mAWSMERT OF M3V0TERPBHE BTDROCARBDgB AT NIVOT BUWE, 

J. H. Bob art a (RUA/ERL AaronoBy Lab, I7E/AL6, Boulder 
Colorado, 80303), F. C. Fahaaofald, D. L. Albritton, 

•M 1, E. 8Uvara 1 

HMauramaota of atmoopbaric HHuciepaoa hydrecarbose 
vmra mada at a alco lo the Colorado noun tains. The 
nmaaorananla vara undertaken to examine the laflitence 
of the compound, on the phococtaml.try of thm cropa- 
ijharo. A sampling toahnlqua wan devalopad aatng Taq IK 
« poroua polymer with aoalyala by capillary ga^ebJS- 
matograpby oalng flame Ionization and oaia apeotroaetria 
UaMUicatlon o( lta 

hydro car bona, ^plnaoa, cemphone, B-pInrae, myroaaa. 
A-3-carena, end d-llnoaaoi via obtained, aa well aa 

of a-thujoaa and B-phallindnoo 
A daflnica aaawmal triad me avldaot in cha^varaaa 
-omtarpm mixlo, ratio., Tho OXwttiH 
0^30 ppbw for rha ra of tho flu. uej ar ldandflL 

“Tj"™* frf*"«io, tl-cerano, eenphw. 
and 4- Humane, with a high dograa of coutoocy In 

rS ^ t °" “ f MEh Ihroughnur tho ■ turner monrha. 

Ttao ulntenlne oaeauramonta gave mixing retina balov 

ooundT C **s 1 * 1 1 pphv of id lnd iv ldne l^com- 

pound). Simuluuoua uoiuraaonto of ozone, HD m 
end moTwterpaao hydrosartoaa ilioMd oaanloetlm of 1 !!* 

S 22 EJ“ “r ,tBrp * DB P**«M«^o Mini 

** ,td •“ re F° rt,d aodal In g .tudl.a, noon- 

SfSilgf jLSSS =■ 

eKI™ ll ‘ {KoMt * tTln * Wrooirtona, photo- 
ehaalitiT^Diooe production). * 

J- Goophya. Baa. , Brian, Paper 3CI234 

”” ° mlcal “-l«-ttI M otd ch« Ic .i lntarectloue 
THE COMPOS I T 1 0 F- OF WESTS Oil ATLANTIC 

Ewjresssffisa-., 

aupport th, conclusion oi JickaHs at’a'lTl » 2 ?' W 
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has background wVlutaT ' T " n " C 

J. Oaophye. Me., Drain, Paper 3CLJ04 

«t ?« tW " l0 “ 1 QOnp0altlon ona C ^ic.i in ter - 

^^ i A D S H ^ HQ ’ KEA8llRE ™ l« thb hoh 

ISSf^S'sS’sfsr'- 

: 

' In Ireland nnaitaifLSiiS Blte8 

nixing ratirhSfhw^UrtB^u 1 ^ 0 ? th0 

aataploa chllaotmd In tha^3n2S^ ®MlMd for nir 
.Rlc^rin, . the ?a a 'l^ l;h / tlB n- , 

nk SS* H to n™bH»idliL 8 ' from, 

1»r and Ndvembar 'ija^irha HcflO^lw? 8 Ooto " 
clMn tropical morlnm elr h « r'afclo' jn 

' ,4.a;pphv, about 50 riSihr^h^ 06 

: , i!rT .itw-a-iii, sstSX'E’saa.v, ; 

■■•i .. ' H- ':••••>; J- : fj f.'.J-.; 

' f'' L ■ '! .L I '■ |l '• C'U.Ul. 'i." JjI'Xii- 

• . —--I - -• 


oxidation ob the only uouvcl- for IIC1IO, In tl«i 
mid Atlantic diurnal variation* of tin.- llcilu 
mixing racic> showing vraak msximn iiur n,>j tin' 
early afternoon were occtinionnl ly otaotw-,1. 
Those variations mny bo ntti United tu klui ,11- 
urnal behaviour of tho photochemical nml pliyal- 
cal prcfCOBRos which dotormino the mixing i-iUm 
of IICKO during stable wonth.-r von.lltiono. Tliti 
results tta iliocugged with icgnrd tu tlm i*ui - 
rently accepted theory of the phot .-.trlir-iu lilt i y 
of HCHO jn the clean troposphere. It -ippL'.irn 
that tho yield of HCHu forntition tlirougli hydro- 
carbon phetoox idat ion In the background run iiiu 
troposphere la loss than .laaumod from iko<(>j 1 
cons iderat lona, most probably duo to the laek 
of Butficiently high NO concent rat Iona. (Tr.ico 

gas, marina troposphere, sampling, lotltudinn L 
profile) . 

J. Ceophya. Baa., Graen, Fapar TCI 28 S 


3733 Uactrlcal Phan team a 

SWULTAHE0UB PULSES IN LIGHT AND ELECTRIC FIELD FROM 
STEPPED LEADERS BEAR GROUND LEVEL 

W, 0 . Eosalay (Dept, of Eloc. Engr., Iliilv, of Florida, 
CainasvUls, Florida, 32611), K. A. Itaan, D. H. Jordan, 
C. Canmah 

taring tba mar of 19S2, urn uiod a collimated nar- 
row elit and photomultiplier tuba Iq conjunction with 
a broadband alactrlc-riald Byitea to atudy light and 
olactrlc-flsU slguala from cloud- co-ground lightolag 
fliahoa iq Galnesvilla, Florida. Far three flaohoa at 
a tango of about 2 km, va obaorvod carralated oequancos 
of light and aiaatrlc- field pul sea from esc t lone of 
channel about 12 maters long end about 80 matara above 
ground for 50 to 100 pi prior to tho flnt return 
■trofcaa. Thera tlma lntorvalo locludad all tha laador 
light pul bos that wars racorded In aach caao. In coo 
caso chare wore at least nine distinct light pulaaa. 

9 on tlm chare ware oteaurehle alar trlc-f laid pulasa 
preceding tbs first light pulse. Early or lntoraadl- 
«ts light pulaaa vara tha lariat In amplitude. Eloc- 
trtc-flald pulaaa generally lncroiaad in amplltuda 
with tlma up to the return stroke. Va Interpret those 
obaarvatlona aa the remit of loader atapa paaalog 
through tho rtald of view of tha elit. Both light and 
•lac trie- field pulaaa occurred at (ntarvala of 3 to 20 
ua, hod 10S to SOI rlstlmao of 0.3 to 0.9 be, and had 
full width! at half maximum of 0.8 to 1.3 ua. Va 
aatlmata chat a tapped- lender apaada within 100 matara 
of ground won between 0.R a 10 s and 3.9 * 10 * o B -1 . 
Thaio obaarvatlona appear to ba tha tint published 
record! of correlated light and olactrlc Held olgnala 
from (topped leodara aoar ground. 

J. Geophye. Re*., Onto, Paper 3C114I 
3740 Ceural circulation 

MODIFICATION OP GTUI0SFHER1C CIRCULATION HT TRACE 
COHffinUEHT CHANCEBJ 

T. J. Dunks r ton (Fhyiicsl Dynemlci, Inc., F. o. Box 
3027, Billows, UA 98009) 

The efface on the queil-bioanlel OHcllietlon or 
dieboelc halting due to volcanic aoroiola la lnvoatl- 
Batad. A diabetic varticel voloclcv af order 
.2 km mo , correapondlDg to a locallaed tropical 
bear lag rata of order .l*C/day, hii aa affect on tho 
QBO a tailor to chat obiorved in 1963-1963. Easterly 
sheer zones era relatively cold at the equator | choir 
deacon t ia retarded by tho diabetic circulation. 

Uhon ell othar f acton ara aaaimad com tact, tha 
dynamical link baeuou Agung and tha QM roquiroi 
tropical coaflnaaaot of tbo urcsol cloud and a radl- 
arlvo hut log rata of tha cornet order of magnitude. 
Thera io evidence that thaaa requirement! Bay hava baan 
oat at lame lo tha fleet two yaara following tha Agung 
eruption. In thla cam, tha effect of the Agung 
aoroool cloud in 1963-1963 la lean to be dynamical ea 
well ee iharmadyntalcal, moulting is an anomslously 
long QBO parlod . 

J. Coop bye. R*e. , Crcan, Fapar 3CI232 


3799 Gaoeral (Atooipbarlc ensauraaonts) 

THE 4TK0SPKERLC LIFETIME EZFER1KEHT, VI I RESULTS FDR 
CClq BASED OH TRUER TEARS OF DATA 
P.a. Elaaonda (Gaochalstry Doparnant, Unlvoralty of 
Brlatol. Brlatol, O.R.), F.N. Alya., C.A. Card.llno, 
A,J. CrtwCord, D.H, Cuimold, B.C, Lin. J.E, Uvalock. 
R-0. Prlnxig and At At Rif&uiin 

Haaaurameato of tba atnoapharic coacantratluo of CCia 
by electron capeura-gaa chroma tog raphy ara repotted for 
"“ tai *wl coring ocs t ions Tor tho parlod July 
1981 ■ latlmotea of CC1 4 ami as Iona co tho 
mnuapharo from known Industrial snurem era coopered 
with the nauured tends end the abnluta values of cha 
oossrvBd caoeantra c Iona , Tha ever age global 

“f-S? 1 * 10 th " lo,,ar * ro Poaphara free 
July 1978-Juna 1981 vaa 118 pptv and It was increasing 
at 2.1 pptv/yaar ovar tho parlod. The globally 

-t-ospharlc llfeelmo of CCI 4 calculotod ualng 
Ss Rochn Iqua and a 9-hox model of 

tha anoiphera was 52 years. 

J. Caophye, Roe., Qresn, Paper 3C1I49 


Mineralogy, Petrology, 
and Crystal Chemistry 

Crystal chgnlitry 

gwr»rtn« study of ai-si oroebinq in an ortihvi act 
HIC^MPE US,,,a W WALVT,CAl TRANSHISSIOfl ELECTBOfl 

coEd 1 tl 0 M rla1n B lsrt™S , | ? p1 ^ t,t,nn > U1»racl1on 

ami..i..V J. 81 Bctron- Inducod charaetarliMe x-rav 
ami si Ion produces anomalous Intensities so e rnanii 'tr 
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oryatal X-ray Study CeLo^ n (Singla- 
Cryatsl Cham la try) * , 0 b 0 3' “rihorbqmblc Feroveklta, 
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4299 GonoraL (Seofloer Hlnirilgl 
A REV 111 ) nr THE T'lDuRnxiTt-BUIERJTB v , 
IMFLICATIONS TO THE HI NEBAUCT oy!!.!!?!^ 1 
NOliULKS 0T ^*172 Kikum 

Rojor Cl. Butna (Dopsrlqont of E, t , h „ 
Srlcnrue, Kvsaochuantts Initltuto af*?! 
CsahrldR". HoBusehusotts, 02119 ) v 
II. w. Stockman ’■ *• fcru ^ 

n.r nsmrs lodoreklte and buatilti ^ 

■ oral n.iloRlss lor the nbuudsnt oiu/JI «^aila 
occurring In deep-aoc Tungmsa. "U* daw 
Fioprincnta of the buacrlt! phu, “u ! 
parent of todviokiio which I. coaatds?.! ‘V** 

« vturo of buaarlto o,m ,t. bcSSoS'l? h • 
blrnaaalto and unganlte < r-BnOOH) 

•sporlmcntal ovldqnca douonitr.ila. 
todoroklte (a tokto-mongamta with maleid(tIfI, llT ** 

tunnels formed by Udllo ,f edge-.h.rvd 

octshcdra) ha. !«d to an saaeaistnc^ol K 
relac lonahlpe batwcon eyntbetlc buaar(t« K,,MU 
(a phyllo-manganiio contain! na livan -r . 
IHnngl uctehedra) , nd its t» 5 ,tt£ %+* 
loronalatcncloa are found to nut Is 
olortron dlffraetlon d.t. 
tupotectlc tram forma Clan moehaolam of 
bl rnoanltn platelets to aalcular 'y-KbdS? 
crystal liras auggostod to conailtnts sstunl 
todurcikltos. Tho crystal ctaxl.tr* 
structure -typo. (, dl.cussad. U. rigJTS^L 
typos of atomic substitution occur lo lb, 
■Lructuroat first, suh.tliutloo or 
divalent cat Iona (o.g, Hg 2 +. Nth, ^ 3 + PA 11 " 
walla- formed by chains of riga-atarad " |fcjt| * 
octnlirdra , ttar.ct.rlstlcolly this. oetlbS^aU,. 
aec end, raplicaoant of Mo 4 * by almllec 1 I 11 X .Hr' 

(o.g. low-spin Col*) ln eh . i™* 

typically the.., but .. mny a. aavsc *J£L, 
octahedrs wide; and third. In tta ttmcl 
Bdjocont to Hn * vacencloa In tta ■talllnfi • . 

variety at large cations (**, Be**, Ag+. rS* S' 

No 3, HjO nloculos, srd hydrstod triniltta mnl ' 
cat lone could bo accosodatad. Va racaamnd Unn, 
nemo Codorokita ba universally idoplad lar ta 
predaaln.ru manganous oxide mineral Itrommlatlm 
divalent cations of nlckol ud tappet In aarfm 
aangnnl foroua concrotlons. (Hanganaav — 
todorukltea, buserlto, marina nlnarale). ' 

Am. Min. , 6D, 7-8 


Oceanography 


4703 Boundary Layer and Ezchenga Fraceuai 
SEA SURFACE TEMPERATURE PATTERNS AED AIR-SEA HDD II 
THE GERMAN BIGHT DURING KARS BA 1979, PHASE 1 
K. B. Xataaros (Department of AcmoapbiTle falmiu. 
University or Washington, Sue tit, VaoMogtasi, KJJ}, 

A. Fidsa, F. Souni and V. Anson 
An aoalyala ties mada of rutaly aanaad an snfiz 
taaperatures (SSTI obtalnad free aircraft a^ n ull In 
snd of data from hydrological autveya candaclallim 
Carman Bight during tta Harloa Rtcoti fua(o| biah 
mint ln thB North Saa, Auguit 13 ta BiptmOti It, 1SI 
Tho double front aaaacleted vlth ftaabwaraT ml nt»f 
Ing along tha ID a bottom contour at the asnbiinm 
edge of th* submarine glacial valley of the Qt< Un 
wee the moor prominent feature. 

Afr-aaa f luxei of hast and DOmtotua ware cofoiti 
ualng paromacar list Ion achaaaa. Tbo SST pattmi to 
bo grouped according to tha locality of tba till uni 
and of cha net hoot gain by rha a*s. Tta tbarail dpi 
of tha front lo more evident st tta lorfsct idn Hi 
wind BtroBH ia greatar than about 0.5 N a'*- la lie 
a urmer of 1979 thaaa acceiloae ware alio aiaotliuf di 
weak heat Ing or with a net cooling of tbl hta 
perlodo of weaker wind acton and atroog eolar tuiiq 
n shallow thormocl Ire developi which Linda tc Imlni 
tba frontal cold water from tta lacarfeca aaf th HI 
pot torn bccumeo laaa organ lied. 

Frontal eddloa related to tho barocllnlclti ul u 
tta cucronr ohonr at tha frontal tone verarliUliU 
tho ourfacu 1 ] lotrlbutiona of daaalry ood 00 ta USA/ 
life Infra rod imagory. (Boo aurfaco [aipiranit, 
retaotn Banning, topographic front). 

J, Goophyu. Ken., Croon, Fapar 30 1 Bl 

4713 Circulation „„„ 

AN EXAMPLE OF METEOROLOGICAL EFFECTS 08 IHEALBWS 1 
GYRE 

P. J. Ducts (Naval Ocean HeiMrch and DeHlotnot 
Activity. Code 340 NSTL, MS 39529). T. H. Slnjjr 
Following o parlod of week winds, in UBT , 
dcployabla Expendable Hathythermogrdph) lurwy J" • 
1980 showed the Alboran Sea byre elwrly 
doplh but not at the surface. Winds on S im » 
from tho Host at N 13 a/soc, ind both ABT W 1 ""! 
distributions end utolllte imagw cnllectw w t-'i 
1SB0 showod Lhg gyro clearly domliutlnfl Iha twj 
siructuro both at 100 m and at the surfiee. ' 

baiHoon Lho surfaeo and 100 ■ teeperatur* piitj™' 
July demons Lrales that caution rail be ui« iwj , e 
prating satellite imagery In the Alboran «*■ s 
based upon so loll! to Imagery dats to repwsai 
structure should be reviewed. n 

The chango In the stalluH tempenture dljlnjnw 
1 to 6 July Is oppuilta to whit *“•. ,n ^ S Jmjjf: 
proposed ns tha normal rospwuo of the 97" “ lun 
forcing. (Alboran Scs, clrculitlon, sitelUM 
Mpdliorrancan Sea). _ 

1. Corpliyu, Rob., Green, Fapor 3C1J41 


4713 Circulation „ iwnutHR 

OBSERVATIONS OF A LOOP CURRENT FRORIW. E^ T lrlJ 
ONTO Hit WEST FLORIDA SHELF n,a,.«rd» 

I. Halusikluwlci, isnldaway Institute of WJJST 
Pou Ufflco Box 13687, Savannih, 

Alt Insun, E.S. Posmentlor. and C.R. KCJ*'" , 
Hydrographic and satellite d*ti ff» J™. ^ mr 
Florida shSir between 1-7 April 1982 ***** 
slen or a loop Currant frontal eddy onto we ■ 
Data were examined to describe the 
fqaturo and study affects of IM 
■asms In the outer shelf region. * fw* ^ 
consisting of a warn filament separated if" »- 
current by a region of «olnf hWi 
southeastward at 30 cm/ sac Intridlag 
near 26-N between 4-6 April. T-S 
that water in the filament «»* }*** art 
had been contiguous with 80 ■ daaper Loop w |g ^ 
water In Che main body of the currant, *“'Jl |i| niwi! 
cold region was Conllnantal Edge 
water mass with cooler, fresher 
Downing ol deeper Loop CurrMt i«w 
this region and elevated "utrlant ewee" 
found In tha upMllad doe* under tta^wl 
Interleaving occurred along water *•»* '“jJTJ ^11 
enabling tha exchange of heat and salt- w ^ 
and the supply of cool . nutrient -rli" " ' (-n . 
outer shelf was tta raj or 
ifan. Tha length Kile and spaed of jj? # 
frontal eddy waa similar to .[ia W"* 

though the unwilling ras not •* *■“* /urculrtW 
lions of Gulf StreM frontjl .*»••• ‘ w 
J. Oaophye. Baa., Groan, Fapar 3C1H* 


TEMPERATURES: RESULTS FOR PanWC .W* 1 ‘ 

fleorM 7 A. 9 taul ind Nicolas J. 

Causeway, Miami, Flor 1da 33 1 M) ,^ t - infrfljf J, 
During the POL YM DOE M |«rS 

visible data frtp GOES were the ^ g,U» 
permanently archived in djBltsl 7<tti6i 

onboard callbrAtlon eapabllltt jnd 
least squares and other. *Lbodi, “ 

S i, and ship pf oppor^n 1 ty rt P^ jel . W. 

pharlc effects and MlJhritwM»' 19 ^.HjW 
•xparlmant period emsldared,' Oicara .^ 1^,1 jraj 
February 1978, blwlatd ^usSlaM* 1 ^ 
lion cloud Idantlfleatlofl Ah®** 1 “Kj, to-'t* ■ 
I ^' resolution GOES MS ' 

contaminated. Clta^fr ra^ «g5 
were distributed In *^r*^Jf’2oir«s 
. In systeewtlc errors usIoS I. 1 **** , 

■ SorracES and regress! w-.lln** .fitaj ■ . 

ted ' between iitelllU' »"d ijvreLlti ■•r'jftU*' ' 
thd ratios <"*I}^'JS8 ttWiW!.™ 

" with a regression In M 1 * , f ”* .^ battar 
tiyg: transfer 

. K. Due to sx tensive eltarflWJ* wlgAIrtf . 

■ wire seldom useful 'and : 

;• • eaparimental ■ errors, best f '• 

of. ODES data to ih turf« 

•' ■ of : i'll ,C^ fj^ta f MS r 

1 UiC .irea "unobpofWM. .hu * ■ ^JJCJL’gra] • 

. ; my .40 i tKe ntrajard j*-- . 

\9.l Ceopjiye) ’RfD.'ji 9T4M. ,T(«« .‘j; 
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.«* mural OBdWt h e i t Clroulatlon) 

unsauMS* « acttve circulwioh in a 

BWIW At HID-AILAHTIC RIK3E, 13'H. 

ffilun OLl Goothamol, box 6854, 
^fuaa, cnllfocnia 9S496 

ara taralt, coil acted from an area aouth 
. Fracture lone along Cbm Mid-Atlantic 

a Jr ww three stages of alteration which record 
of a Hydrothermal system: 1) Stxge 1 . 

of seawater began between 400* and 550»C, 
to flbrojia groen aqtiibole. 2 ) 
gtano^Hr ——yjitio alteration Cormod along 
2^'lracturM at 25D* to 300*C. Aa tract ui a 
SSta iMCMMd, tta Fe/Hg ratio of chlocita 
r^-Li tba Elnal reault being an Pe-chlorlte - 
SS^iViuUlda breccia. 31 Stage 3. Late mectlta 
rjlL, ftraJ at low tenperaturoa fc^JOO'c) after 

mm circulation <*asad. 

** Tha raiidy f«iMi on Stage 2 alteration. Dy 
jocal equilibrium between alteration 
aid the Ivdiottarmal fluid, constraints can 
S^uam! oc the fluid conpoaltton responsible foe 
»J»a alteration, the atage associated with 
£»ltfan of eulfldes. The following activities of 
In solution worn determined for tta system 

" - A, nn Kir, 


LH l«g ulBiOj) was eat 

itmmiu saturation (-2.3 at 3SD ban and 250 *C). 

fluid inolueiona record tho introduction of a 
fev meflBin, eeawatar-ea Unity fluid during 
Mila of tha latest quarts veins sssoaiated with 
>M 2 alteration. Mixing of this and the 
Mfeflanl fluid oaueed a drop in tuopecatura and 
mm in wtdatlon state, resulting in increased 
MdidtaUra Of quarts, pyrlte and chalocpyrlta, 
Stosil ini ties of fluid Inclusions trapped ln quarts 
Artm stage 2 altars Lion are aa ruch aa 3 times that 
of Monter. OnKentratlui of a fluid initially of 
noter salinity may be tha caeult of bollliq at 
353 -C n}> 3000m depth. 

1 , Ccpbji. Baa,, Rad, Fapnr JBI358 


Particles and Fields — 
Interplanetary Space 

iJ10 Conic rays (electrons) 

Wm'IMfiSniC FIELD AS A RADIATOR TO DETECT COSMIC 

ht ac irons or ehergy GREATER THAN a TeV 

5. A. Stephans (NASA/OSFC, Qreenbalt, HD 20771), and 

I. 1. BllHUbrbsmsnyan 

Me hive ezimlned tha posilbUHy of detecting 
ilKlmi ibg«e a few TeV using a technique In which 
ta electron can be unsdilguously Identified by the 
phaions it MILS during Its traversal In the geoosg- 
eetic field. These photons would be Incident nearly 
ta 1 straight line on a detector; their mean energy 
|n, (del i measure of the electron energy. The photon 
KKtiui lies In the x and gama ray region. One can 
mu tutor an OenldlrecLIonal detector to measure 
tamergy spectrum. The collecting power of such a 
ttKUr Is 1 sensitive function of the area of the 
feuetcr, tht electron energy and the number of 
[UUni required U Identify tta electron. He hive 
Ultulittd tbe event rate expected using a balloon 
kmeduector flown over Palestine, Texas. 

J. S»jiyi, lae. , blue, Fapor 3A1136 

U» Ceesla rays 

HAf nuunoi or qalrctic cosmic pays s> 
iDG-npaonn mqouuitiov 

J. I. Hike (Space Science Cancer, Uai varsity ol Nev 
Uqzklie. Du has, HR, 03824) and L. X. Pie* 

I 'anal isrhniqua Is introduced for tno solution 
« ta tlza-dapandenc equation ioc tho nlsr 
mbJiUse e-L qaUckle cosmic rsya, lr, which trsu spurt 
ittelleipherio latitude Is ignored, wo illuetretu 
jti» Blhbd vlth a aodal tar the solor-cyclu varixtior, 
laeotnu-r,, intsnsity. Thu variation is aaxuewd to 
nrjjl Iran changes in tta numnar ol enhanced 
cmlc-rey ecettarlng toqionB, which era produrel by 
ebock waees th the solar wind. Thu 
Ion secMnt for eta observed aolar-cycia 
nrilllu u Intsoeity et olf Cor on t Onurgies se u a l 1 
“LJJ«ierved epatUi gradients. This modal also 
r™* 1 • B,t '<«l explication for tbo coealr-rey 
M*lloa) ,,,,et ‘ ,COMmic cn Y B ‘ • al " wind, 

*■ vv-Tbye. Re.., BIub, Pnpat 3AI3I9 

“«a«k Wive, (gtack-splka Bvonte) 

® W ra*E-8PIRR EVENTS AT GU4S I -PERPENDICULAR 

SfeTeJi, Dick#r (Applied Phyiles Labors tor;, Tta 

^.eejUni Onivet.Ity, Laurel , Maty lend, 20707) 

ilta U “ ™ l F B »R of *»w shock -epita per- 

blh-^lr i *" f°™ra by iLogle-encountet "ebock- 
t,lt “ 11 4 u eil - perpandlculsr , feet- sods 
...!?!P t * | T . *— ke. a lot of tlme-ravaisod 

r_M . ‘ ’ ,,td 4* tba upe tress or downs trass solar 
rapine s particle's initial or pro- 
“ra“c raeeg, and pitch angle « 
81 final or poet -ahack-lnts race Can 

WUnL ~*'iP “4 pitch angle. Those squat lone and 
iJMhe .J** 0f tha (lit ia L or ambient energy 

XHlntd dfetrlbutlon yiald modal- 

» »,!. xT.,.?. ra^rararaBte. energy apoctra and 

am “etribBtloae for eoemarlion with epeea- 

» *• ■!««" that the final energy 
^bMw,. ' thma, softer than, or equal to 
Kill ^ depending upon, for axampla, tha 

apaccram ono otaoiae to azeslne, 
,[ *i ta hJ ? "* * th * upltraem or done trees epoe- 
,llt kuiii,« > !!-? ll * embieme epactrua danreaeae 
ling thi (* le ahosm that for a given 

•« nm.r «er«y epeatrum, u upetraem aabl- 

“•*«» . 1 - l ? UtIm f em1ud *««"»• (sway from) 
“gnetlc field ylaldi a final 
ratnu *® bBFdnr (softer) Io both tha 

*** Ur u | reglona than the spaetcum pro- 

Mefle-eseaMj ' ,ot * 0 F u “blent die trlbo tloa. The 

ahier^t (■ ebown to aecBumc for any 

p“« Itmae. ,. tn th ® 4 ■*“«-! l*e d . impulsive ,taek- 


?“• ta. , y," ■uort-itved, Impulsive ikoek- 
parti culsr, tta existence of the 
•-•lots,) Ji,k .J* * n eloee taoparsl saeoniatlan 
* ^Ukeetic-i ; th * ,kn ek paeeege is aonaietsmt with 
**• Riuunw i™* 11118 °* Partloiee oeoeierated 
■ramer SSL*** "- ra the ebook. The elngia- 
•ra Uehiru P™«ra* !■ ilu nonalitsae with 

“ra, ef ii 5“ "MU obeervsd at rsdlsi dle- 

■" ,l ". Paper 3 At 293 

*“*n5,*» pUra * 

COLLIBIOHa OH HUS WIND IGH 

fflr Aaron mie, 
, -^ l 4«eta*^ U * a "* ** T ‘ *■ UetmeqyJ , and 

If* u F dlnithuM* 114- * °° lll “ lo "e on eolee wind ion 
*uie»a S , » ,n ln *«*lrated by using Bailee 
fj? atSi? «*» 1 AU. The who free path 

J"*l mi,, ^ ®P e,a (in the solar wind 

.Jr PUisa nrasre of osgultuds In dope ode nee 

■“ n -kra collision. 

^*9eaiion . 0)1 Hal on frsqmanoy tlaae eta eolar 

(i"** 1 the x-l7!. caaB * ,L iy ewesd one ln low speed 

mta °"™ nt ® h “ t - »««■«»■ 

Sg l«li^ fl ? 1 ; trU " ti0 “ ““ «>‘»«Tvra. in 

Is^f® 1 Wo oenxil^!?^ 1 ® (ranging from 400 - 

US*' 1 * oas which^ Ji? 4 ® 1 ,1 ran tar t o ne with a nearly 
mJ* °1 Ctalanh ““ U uulmretood by tta 

i*^*®** of um, “J 100 ®- (*■ ottar hand, the 

talZ* 04 ?! vlni dietritatlome 

l7^_ ■* «rai.d oom.len-U.s on meal ■ 

^*71. |h 

*• Wus, Paper SAI356 

SS'ftiftWSm 

Aad a pj ■ 

hmi.prauautb coii!2!r ,, ' up (n ® , « r “f ***<■- 

li ci^^lty of ,,,***' “•ucuer, Haw Hampshire 037.33 J 
M Polar 1 lad*! 1 r_x*^ 1 (*ud* plana mqnochromai- 

** tta!fi?J? fa VBV * Is aeudlad by uea •• 

‘•"Tel rt* ° ld *■! tta?.!"?" 1 tarfotmUR 

*raeS 1 1 J l * B, ra Ha.^y.! c * t> Mpanalom lb vbleh ' 
'talta Tha !«!!: wh ? n “tali* with tta ugva pae , 
Urg, !* 5*ra» to dloparaiva qf facta and . 

(•raaj*!! 1 *** « tv^ 01 . th * «*ta order. A 
tael i **Utton 1 , ," v * obeying ea approximate dlm- 

' < raiitu! tlw *' “° lnt 5«.ra the (t. lilting. 

r® 1 «4qihSta ° r t“u«Hu*lon 

‘■Uti,. ^® ,nt »oducaa qd _i!^ V4 * ' w * v# * 4nd « aouad, 
c *U»rZ ^Uh ». !“• Th* Teoultina dies ere lap 


niK'K; - 

evdo For Haiulatlonol inettaiffi ^ ' 

t jas xz 

for growth rat.. ^ un ,t.bL, Z,. !--■?» -V 

SK-5* ,, “ , “ ,n “ ,huiiT - ««. "iSr» 

J, Ceuphys. Pei,, Bins, Paper 3A1290 

Particles and Fields— 
Ionosphere 

5H5 Fart idea aad Fislda - Isnoephera fAlnlout 

ttSSn 01 1155 A ^ 

" < Th 21 l3i d!J[ ‘ tatartm! 1 !?. 

Tha 1336 A dayglov 114 in tensity la oalaulatad far 

from both tta 01 1336 A and Hi LBH 1334 A futuej. 
Fhoraa lee t ton ixo lea t Ion rskmi ere cileuletad with a 
eod * *» StFickUnd au 

Kaiar (1982). 01 1336 A xolttpla ecettarlng salutlona 
ara coeparad with thaaa based ou the slnila atattarlDB 
approxlmetiou end ere found to he ee such sa . f.ctoT 
of I.S larger vlth tha actual vein* changing aloag tta 
profile. Multiple ecettarlng can, therafore, rot“b« 
igoorad iq inalyiaa dealing with 1131 A link data, 
Solutlosa ara gaaaratad for four asta of coadltlni 
defined in Cine af solar activity esd the modal 
atmosphere. Hetlcsahla variations occur aa chaee 
conditions ara altarad. ExcaUaot ipinnt la 
ohtaiaad between eta thsoratleei Intensities and lish 
data from tha DMS7-F4 aatalllta BV epecttoeat«r 
a It la O***" Wl4 ““ transport, diyglov. 114 iatan- 

SSTSi'S'u ilT 4 “j** K ! I,r ' * "““rawer* Modal 
for the Rapid Coaputatloa of icwepWla |„ lutlM| 

Ratal, BRL Momoraodua Report 50B4, December, 1982. 

J, Caophye. Rea,, blue, g„ v 3A121Q 


3303 Airglow 

GAIOILATED AND OBSERVED LIMI FSOFIUB DP 01(1356 4) 
DATGLOV 

A. L. Neuman . A, B. ChrLateaian (Spaas Bglancae lahora- 
tary, Tha Aaroipeca Corporation, T. 0. Box 92937, Loi 
Aogaloo, California , 90009) D. E. Andareta (Nev el 
Raeaarch laboratory, Vee hinge on, D^., 20375} 

Liab-eeaa obeervetioai af atamle oxygen 01(1354 A) 
rales lone obtained with tta D-saaiar ultraviolet apeo- 
troaatar packags flow oo tha Dafanaa Heteorologlaal 
Bitalllti Program (UUP) F4 Satellite are antiyiad with 
I recently developed radiative transfer modal using 
beet current aitlmstaa for tha emeleetloa erser- 
sscclou, branehlng rstloa, end pbotoaiactron fluzea. 
Tta tope I do ace la height of the limb profile depends 
mainly oo tho seesptaric temperature, T , uaad la tha 
model computations end tha peek intensity af tta 
(million profile depends oo the atomic oxygen 
density. TO s lesser extant, tha altitude af tha paak 
and tho a haps af tbs profile vary with hath T and 
oxygon density , It le shown that sora than half of tta 
ami as ton origlnstss within Ifl ta of tha tangent paint 
altitude along e 700 km eognsnt of tta llas-of -sight . 
Compaction oi calculstad sad ahiansd profiles shove 
good sgcammsot and suggasta that limb-scan observations 
mey define tha altitude distribution for imu ttar- 
moapharic special battsr than empirical models alone . 
(Airglow, Limb-scan, oxygen, density) . 

J. Goophys, Res,, Blue, Paper 3Al20b 

5505 airglow 

LARGE AMPLITUDE NiailTCLOU OH 1 6-3 7 BAUD INTENSITY AND 
ROTATIONAL TEMPERATURE VARIATIONS DURING A 24-HOUB 
PERIOD AT 78’N 

li. E. Hyrsbd (Norwegian Defense Research EaLahlieh- 
moet, N-2007 XJellar, Norway j , C. 8 . Doehr and G. a. 
Slvjoa (Goophya leal laatttuto, University of Alaska. 
Fairbanks, Alaska 99701) 

He report rosulra from s continuous 24 hour saasur- 
onont of tho 0H{8-3) band oalseloo in tho nlghtglav st 
78.4'N. A mean tsmpnratura of 217K and a mean band 
intensity of 596E wars observed. Eetraae taoperetura 
vitiation, worn aeon with amplitudes up t» 1 70K from 
Lho mean. It le suggested that tbo so varlatluss sis 
ralatod to tta peaeoga of Internal grew It* waves. 1{ 
oo, the extrema eaplltudae of the variations night im- 
ply that the Oil onLtclng layer le eLtuated above 90 km 
at this letltudo In January. The deduced n values 
(AL/i/AT/T) favor tlia ozone aachenlen to be reepon- 
elblo for the 0 B emlasion with Lho possibility af to 
addttLoaal aschenlom contributing up to 52. ( 0 u sir- 

glow, Intensity, temperature, gravity waves). 

J. Goophya, Res., Blue, Pspar SAOkM 

SS20 Electric fields 

S TREAD F PLASMA BURBLE VERTICAL RISE VELOCITIES 
DETERMINED FROM SPACE) [0H0 SONDE OBSERVATIONS 
H. A. Abdu (lnirltuto do peaqulese Espocfala, Ganaslho 
Hoc Lendl do Daianvolvimanto Clone ff Leo a Thcnologico, 
12200 Sso Joes Jos Canpoe, 8 P, Brazil), R. T. da Kede_l 
roe, J. H. A. Sobral and J. A. Bltteacourt 

Syatemntlc ttoe dlffarancaa (n cho onaata of spread F 
events In tha i ono grans aro obaorvad between tha mag- 
netic equatorial scat Ion Forcalaes (4°S, 38°V, dip 
Isticudo 1.B<>9) and the low latitude station Cachoa Ira 
Pauli ata (23°3, 45°U, dip latitude 14<*S), two eterlona 
iq Bra, 11, located at Close by magnet Lc meridional 
planes {actually eooo 12 ° of emgnitie longitude apart). 
On tta aaainption. Justlffed from different super l- 
menial obaervotLooe, eluit the spread P frragularftlea 
occur In strongly field aligned plains bubbles that 
extend eowaral dogroes on altber aids oE tta mignatie 
oquetor, aad rise up in vertically elongated colme 
over tbe magnetic equator, wa have related the obaatvsd 
tlma dlfforeaeaa la tho ooaaes of aprssd F events at 
tbs two station!, to tta plaeta bubble varticel 
valDCltUa over the aegnatic equator. The verticil rise 
velocities of tta plasma bubble ea determined ara round 
to bn well within the waluen aenuiad by VHF radnr and 
aatalllcm cectaiqtian, and further show, at tlmea, good 
correlation with tho amplitude of cha per ever aai paak 
In tta vertical drift valocitlaa and tta heights of tha 
ovonfas equal or 111 F-layar. Fallible implication, of 
thaaa results arm dlssuastd. (Plsm hi*bla velocity, 
electric Hold, spread P, ionoaonda). 

J, Caophye, Rea., Blue, Paper 3A1191 

5530 Bigh-latiLudo lono sph a rlco grants 
OJHPMISOM OP HEIGMT-INTEORATEDCURRENTDENai 

TIES DERIVED FROM GROlfflD-SMRO HAGNBTOMETER 
AND ROCKET-BORNE OBSERVATIONS DORINfl TBE POR- 
CUPINE P3 AND r4 FLIGHTS • 

Ch. ZimBollMk, H. Baunjotanr. IMPZ^ *• »«a 
tarr. Phyaik, D-8046 Garohiiw, M-Oarmany) , 

K. Brilning, C. M. Carlnon and R. 1. »*■" ■ 

Tha Paroupln* P3 rocket was Launched during 

a SrioS r of P low piagnatoapharfc ootivity «hll« 

tha F4 rookot flaw during a rathac dlBturtad 
interval. Meaanred gleobcon gpectra wara ua«d 
to oaioulata lonoaphario exio^uotincaa uslnjl. 
Hsaa 1 method. Together with electric 
measurements ha Ight-intmgr^ aurrant daosi 
tlaa could be calaulatad frfflo Mis 
surenonta. B.igh t-int.gr. tad 


‘ ,clive so ndi tlona Inllcaio a 
tta Up " r ' 1 o£ ‘on^ailwn .lurlmi 

^iMlktod electron 

teoperaturea wore found to bo cunal niphi ] y 

davtlr» h 4 r«T* J ? Ure ? lon 'P pr * l ' J ren durlnq 11,0 

daytine. caicuUtad values of |lf, unJ 1 , 
agreod with meaaurod roaulta exSofrl rlunflS'lh.- 
pasi-nHdniqhl period. Ulculalud vjiuoa r.f 
lndll:Jt0 a "1 hou r not flow nf 
ionization from the northurn to tho nc.uih.--rn 
nemiaphvro aouauniing lo li*. an I « of the 
equilibrium flux tubo content ehovt- )rtOO Kr, 
lor lho aolatleo and oqulnae canon , 
reapocttvely . lEloc Lr-sn tt-mporniuic , 
mode ling, Lncohoront scat lor, ion news), 

J. G eophya. tea, , Blue, Paper 141337 

31*3 Icaoapherlc dleturbaacio 

1RFLVENCE 07 SOLAR SECTOR BOUNDARIES OH IONGSFRERIC 
VAM ABILITY 

». Hindi 1 In Ustronray Dspartcant , Bourn University, 
Boston, Haooathueatu , DZ2IS) end K. Schatten 
A latitudinal network of total electron content ITEC) 
obeervat lone has been uaad to eiesei tha untrlbutlona 
ta day-to-day F-nglon variability eoeottatad with a 
wioa variety af solai^tar roit rial phenocone. Recent 
diacuialona of o prop do cd "oun-wMther coup Hog" effect 
related to eolar wind boundary (SI) crossings proeptad 
■ ayatssstlc Bssrch Lo docucsnt any upper at or spheric 
HDponenrs of such e Link a* a. TEC dels from several 
North tear lean sitae cloaa to tbe 70*51 oerldten 
(Berssereaueq , Greenland (L - 51. Gooea Bay, Labrador 
(L - 4), Segsoore HU 1 , Hansncbueetts (L - 3), sad tha 
Kannody Space Canter, FLorlda (L » H were axuirad 
during tha years 1913 to 1975. Avarags daytlca 
(0900-1700 LT) TEC vsluaa wora compared with a 27-day 
e*»n centered on tho dsy of an 51 -eras sing. Tbs re- 
sultant percentage deviations wars sumiaod for sector 
polarity (4 to - mrsua - to +) effects and for ore roll 
latitudinal patterns during a period of 1 3 days from 
tbe SB-oroialnga. Avaraga results lor rha entire data 
wet show paak aicuraloaa wall within the t 20-251 de- 
viation, eoioc laud with day-to-day variability, Thors 
le, however, e reserkeblo cone latency in the t oh, races 
of the isiaU amplitude latLtudlnsL patterns, At middle 
to high latitudes (L • 3-5), the TEC variations ebou 
■n ordorsd tranelllon from onLeoconantn La depletione 
following an HB-craeelag. At lower latliudal (L - 2), 
the opposite pattern af depletions to onhanrsoenra 
occurs. An idantlcsl analysis (or gaosagnntlc activity 
variations fusing tho planetary Index Ap) rowemll tho 
well-known pattern of a transition from roLnLlvaly 
qulbt to tslstlvnly disturbed activity as a sector Is 
cron sod. A merging of thoBD two results surrobib that 
tbB menlfastatlon In tha F-rORlcn of RB-c rose Inge io 
nothing ear, then a snxll-scala version of the aver- 
age "gaomagnotlc/ionoapharlc norm effect" that la 
wall -doc unontod over tho L - 2-5 range, lho latitu- 
dinal pottorne lor A TEC, eod iholr eeslonaL varia- 
tions, aro coulaiaDi with tho oorphclogy of Cj/h 
varletiono during geonagnotlc dierurbanrne end SbULh- 
uard IHF affects during oqulnncrlal vorlul eolatLcn 
periods. 

J, Goophys. Ras., Blue, Paper 3AI179 


9345 Ionospheric dleturbancaa 

B0TTCH SIDE SINUSOIDAL IRPFOULAAlTiES IN THE 

EQDAT0RIA1. P REGION 

C. E. Vellidorei (Center for Space Sciences, 

University of Teees et bailee, Rlchnrdeon, TX 
75090) , H. B. Ranesn, J. P. McClure end B. L. 

Cragln 

A nev category of equatorial F-rcglon please 
irregular it lei havlag properties aielly 
dletlngulehed iron those o( please bubblms, 
depletione nr broadband turbulence Nee boon 
Identified In the dels from tho Retarding 
Pat one la 1 Analyser (IFA) and the Ion Drill Meter 
(ID!) on the Aloc-apbora Explorer satellites AK-C 
eod -E. Thaio Irregularities ara obearvad In 
the bottonalde el night (n a narrow bolt 
extending ipproilmaiely > 12 * froa tha dip 
equator, and up ro 7500 kn or core In rbe .in- 
vest direction. High resolution data froo tbs 
EPA reveal marly iinueoldel wives ln the Ion 
■neater density H| with peak-ra-peak 
5Sj/H[ amplitude, that span core then 3 ardor, 
of magnitude, from values lass Ihao 0.11 to more 
than 1001 . Theea dlatinetlvs 'Bottom Bide 
Blnusoldsl* (BSD Irregu lari (tee typically ham 
4 cenir.tl W 4 .cisXsih l<lr. B Ir. the range iruQ 300 
a to ) »m, end relatival* narrow apecira- The 
power spectral Index Is otree largo <3 or bl at 
the shorter wavelengths but the spectrum usually 
decays much leu rapidly on tho Longer 

wavelength aide. Tha vortical drift vsloclcy 
alia tae a wave like structure that appears to ba 
anti corrals tad to within a phaee uncertainty of 
190’wlth tha Rg variations, each that region, af 
lower density plaint nova upward and higher 
daaalry region, nova downward with rmlpscr ta 
eta moan loaeiphirlc drift. Ant I cor re], tad 

wave like drift end density fluctuation, ara 
couistast with plasma that 1 b Bsylalgh-Teylor 
cue table. Consideration of altitude 

laulleatlan sad cross-field asblpoler diffusion 
effects can introduce at least a alight maximum 
is the R-T growth rare near 1 ta, and alio 
sharply limit irregularity growth at emilEer 
seals .less, thus providing s ten tat its 
explanation nr tha peeked Hj spectrum obetrvsd. 
lonogremi from Buancayo display s typical 
*Bldletltuda~ frequency-spread eigne Lure when 
BBB le present, 

J. Gaophya, Fas,, Blua, Paper 3A1109 

5570 Total Electron Content 

MODEL iKG THF TOTAL ELECTRON CONTENT OBSERVATIONS ABOVE 
ASCENSION ISLAND 

0. N. Afldsnen (Air Force Gnuphyalct iaboratory, Nine com 
Air Fores Base, MiiiacTuselLi 01731), J. A. tlobuchar 

Recent Faraday rotatlnn (138 MHi) osaiuransnti IwWtm 
Atcenslon Island |B*S. geop. Ut.i 345*E aaog. Iona.; 
15*3 dip. Ul.) and the S1RI0 latslllts (silnith 0*. 
deration 80*) rprpil tm chjrjtterlstlc f *4 turn 
Hsoclitod wlih lit ufldf ilurtsd, anAlsnt lonnipbare - 
a lets afternoon decrease In TEC follMsd by 1 pnit- 
lunist snhdnumMt Mhleh U 1 L 1 for two to Liras hour*. 
Ns theoretically Investigate the antlanl lonmphers 
ibova Ascent Ion Iiland by nunarlcally talking the tine- 
dependent pliixu continuity equation Including the 
•f fact 1 of lunUatlon production by solar ultraviolet 
radiation, loti through charge exchange and tranjport 
by diffusion, t x F drift and fl mitral wind (bolh zonal 
and rarldonal cnaponanta) appropriate for sn squln- 
net 111 , solar cycle raximum parlod. It I* fw"d that 
tha post -sunset enhaneenent In upward l p ■ drift, 
which Is a characteristic- ruture ohisned by the 
Jlcanrca tnceherant scatter radir rad 11 tv during 
solar cycle bmIimi periods, 1* primarily responsible 
for the post -sunlit Increase In 7EC I OtWMilqng at 
A 1 cans Ion Island between |9D0 and 2308 LT. The Idle 
afternoon decrease' In TEC Is caused by an Increase In 
the poleward neutral . wind velocity oh ieh lowers the 
F layer into 1 higher loss rate region. Inclusion of 
the meridional wind not only reproduces the observed 
decrease but also, reduldtei the poat-swisat peat in 
TEC to that it it fn much belter igrereent with the 
nhiirved values. Calculated north-south Aiymtr <1 
la TEC c luted hy * zonal wind component ere also 
discussed. (Flaw mtldn and convection] -tides, euvat 
and winds) 

J, Caophye- 8,u «< p «F® r 541106 • 
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[^Stanflo {Oepsrtqiiit pf. Piss* Physic* , Uasl Univsr- 

^uS'poidt put Uni lT« 9 ht to be pwslbla to dbsdrvg 
stiisileted kitterlna bjr. the mo-streaw 
and. the g rid isnt drift mode* In lbs (wosphert with, 
for exwple, Us radar fbciliMab in Korthani Scindh 
navi*. iPltwat* dunlln^Rp, coIHjIom),. . . 

ted. Set . 1 Peps* 3dll9B 

{jSEmtu* »t i Bin Mwm RADIO wn • , . 
T^Jonta (Department of Fg»lr». ( , °>®“'jUyof 
Laid eater, Lalcaatsr Ul 7W, 4*8.). *•' sabimeos, 

VjS'SataliSi'taU sbRotptita ra a Mgb power radio 
Mta^taBurid'deriig rserar Wie^btaic- mod meet inn 
wnxktaanca exhibit* a hjetateile efface. TtaR* . 

tape 1 st aat with the raw low that 

' i £^ l 2s9SS-S5i 4 - S5W' ^ 


sufficiently high, tha threshold of Eta macond stage 
la xeechnd. The sccsitd acmga thresbald la dependant 
on she ntrletlon enplitudm. The stmta of backg.raund 
lenaephora In also found co be am taper taac factor 
Influencing tho ebimrwad affects, Otadlfleaclnn, 
hyateronle, anomalc-us n beer pc Con) . 

Rad. gel., Paper J5P179 

Particles and Fields — 

M agnetosphere 

5703 Bow shank waves 

A MECHANISM FOR PUSH HAVES AT THE HARMONICS OF THE 
PLASH FBKjUENCy IB THE ELECTRON FOSESHOCT BOUMURI 
A. J. El laaa fHASA/OSFC, Laboratory for Extraterrestrial 
Riyalaa, Onenbrlt, MD ?07?1) 

1 binp-an-tal! watshla reduced veloolty distribution 
bma been eoastruatsd ft-cm dots obtained at the u pairs me 
boietdiry of tha elantr-on forsahook by tho 03FC alaatran 
■psatr outer ex per leant on tha I3E1-I aa tall Its, Vila 
distribution lm need ea the initial plasma state for ■ 
n ic eric ml integration of the 1-0 Vlamov-MuweLL system 
of squat Iona. The Integration Is carried through thB 

growth of tba Instability, bayqad its saturation, and 
wall into tha steblliad plasma regime, A power apeatrua 
for tta electric field of tta stabilised plana Is 
nesputad . The apeatris la domlnetid by a narrow peak at 
tha Paha-O-oas frequency of Us uai table field node but 
It else contains significant power at U 11 harmonies or 
the Bohe-aon frequency . Via hsrmania power is In 
■harp peaks vhiah are split Into eloaaly apeosd 
doublets. The fondamentel paak at tha Bohe-Grasa 
frequency la also split. In thla ease into" a oloaely 
•panes triplet, Tta apllttlag is due io slow modu- 
lations or tha ■tiblliiad alaetrle field oaalllatlone 
whlnh, it la thnuglit, era oauaed hy way, - partial* 
trapping. Via wen length of tha m'th hareonla of tha 
Boha-Q-eu freqenoy U given by } /a idle re » la tha 
wave length or the onatebla eoda. u Tha meohatlaa for 
•leltatlen of tta aaaoM haraaelo la shown to be aaoond 
order wava-vav* ooupllng Utleh takes plaoa during that 
period ia the avolutlon of the 1 ret ability Witch would 
ettarwiae ba allied tha lie ear-growth pneae. It le 
oanjeetiwed that tha higher harmonica ere exnited by the 
■sai eeohanlee. It le further argued that harnenla 
no Hatton at the boiaidary of the electron foreahook 
should be m nemaga oonurrenee , I Upstream wives , please 
testability, harmonics), 

J. Geophye- Ben,, BLum, Paper 3*1105 

6720 Interactions (Solar Hind) 

NOHlINEM EFFECTS RELATED TO THE FORESHOCK 
R. H. Jack ion (Dopartnpnt of Electrical end Conputar 
Engineering, Uni varsity of Haiidchusctts, Arhorst. 
NsMscInnettB , 01093 ) 

Second ardor tfrecti are calculated for a lew fre- 
quency olectrucagneiic instability due to an Ion begin 
in a pldsnvs. Tbl; instability 1 * a characteristic or 
a parallel shock modal which Includes an Ian reflecting 
electrostatic sub-ahock. The ana ly ill li similar tc 
that done by S. P. Gary but a coun tars iroam Ing config- 
uration Is chosen which is hofroqeneous In tire and 
which h,s spatially growing node*. Among other ef- 
fects, energy is transferred frem the incoming r.; 1 n 
plasma lon-i to the team ions. Electron pressure ef- 
fects are calculated and aro smll f-jr ion frequencies. 
The application of this model to the earth's t*w shock 
is dlscusied. (Quasi 1 inear, spatially growing, low 
frequency, foreshock.) 

J. Ceopliym. Fae., Blue, Fapar 3x11*5 

l’4S MaqiMU-epharte CmilqwetLone 

I-ra eNEFIY FLASH* ICE! OBSKFVAT IMS I It SXWIIE'S H«- 
lIGTOEPKMFf. 

Alan J. launii and halph L. Hrllutt. Jr . IPnrartnont of 
Physlca end cental for Spata Isaaarcli, M. I T., 

.datt-rldqe. HA 021 391 

H vnurln ebenrvatlcma of p-xelcive leva Ir, Satum'e 
uyntMphen tude by Oie VE>yxqnr plaini ,clen:a eipjil- 
ennte doting the t-wo Saturn incquritete, [n Ua nutor 
eaqnetoepharn , tha nusivir darilt, and Cooperxt'ira c f 
the pleara ia quits vstlaLla. When ce>I I, tm |]r.lc 
apariaa era c leer l y reaolvedi tht, liqhtar ton le prob- 
ably K* and tha heavier Ion ha, a runv/rnacqe ratio 
consistent with It tainq D* or N*. In tlm vlrlnlty of 

15 Saturn radi I (n^l, then, ia a nglon in which tta 
an^inxleion or ahaxqw state of Cho Iona appxnuitly 
changsB. bat it than to turns co Cha cyq-l re I caicilticn. 
St.e two Ionic covenant, do nxt liv.v tJn - it*> ■tvrnil 
■gnedi or tenparaturas. In ttm cur rJipirt'MrtorD. 
uie taa carponente partially n-rotxta With t'.a qlnr.otf 
ttalr eriouthal speeds an SFvrxNknatsly 2 is eel^w tnet 

■ qaelai for rigid co-rofcmelan. Thors la earn gvlAmct 
Far inward and outward radial flow in addition to tta 
axinuthal motion in BppraKlUCsL-/ orm- third of tta Vsy- 

•qae l cold loo aiaccn. The mutci, of tha pi ami mxa 
eclll undataxmlnad. 

She plaima erwot tMicotns wall aiee&Llahod within 

16 1 ^ fioa tta [lanae ln the Voyapar l date and within 
ID p a is the Voyager 2 data, tamr tta ring piers extra - 

■ Lag, eloem to batutn, D* is the daainont lan within 

I R, of the ring plana, whereas a* donlnatsa outside of 
that distance from thB ring plan. 

quo scale (might* character lea tha 0 * lm nucter den- 
sity d i, tribat I n In tha vicinity of the ring plena, 
within a. S N, of the plane, the aula helqf.t is *-03 7,1 
it ie mlncat twice aa gnat rntslde af 0.1 7,. Its 
directly afemarad tampDrsturm of tta 5* ion la too 
high to ba aonnlatant with aueh scale heights. 4 tao- 
paxoeun anisotropy of Vp^—ZTp a;proeloataly equal to 
6 would aqplmin tha abaarvatlm. Ills causa of thm 
•nieutropy 1 b nut cartaia. 

Zn general, tie plaamm and Dxpntlc field appemr to bm 
In dynamical equilibrium- in comparing Saturn 1 a oag- 
smtosphen to JcpLtac'a, tta re eppexxe to ta ruch lass 
acceleration of law energy plum ta higher anargien at 
ntuxB. 

J. Geophye. Rea., Blue, Fapar JA12S1 


373b Magna tic cell 

GASERFATIONS OF I0H STREAMING DUUWI 9DB3TG«X9 
A. T, T. ixii (Applimd Fhyslea Labaracary/Jahaa Hapblm 
Uolearalty, Laurel, Maryland 20797), T. 8 . Eetuan, D, 
J. MU Liana, L. A. Frank 

Ox tbs basis at tfacae-dI«*nxlMeL neaaureaaata of 
onargacie particles and pleas, from tta I9ES-I space- 
craft, tta occurranea of Ran beans st tha pUsma a boat 
boaodexy In the magnatocall previously reported by 
vi I Liams {If Cl) ia examined la relation ea su bat arm 
activity, in all moves casoe mtoAlod it la feuad that 
ima beams ntnaoUg eartbmmrd and/or tall ward ara 
always praaanc st tlex adga of (he plasma itaac adja- 
cent to tba tall lobe, tea beams paamt rating loco the 
p leies staat eaginm with no detectable density 
gradient are nice ebeerved, Tta observed Ion beams 
U 7 occur at high anargiae of tens of Ml, ne at 
madlia energies of a (aw kef, nr avan at (Mrgtea aa 
lew ai tana of if. Their imtaaeitlea and anriglee da 
sat have any ahvloua ralatlaeehlp to tha tubeterm 
carnet and axpaulen phxees or (ta mmgaltada of the 
subacam dletatbtnca aa Indicated ' by tta AE indaa. 
However ino taaea teal to ta mare Uttnea aad accut at 
Ugber eebrRlei when (be plasma ibexc le ratglxed 
during tba a u be tarn racovsry phxaa. Tba roeult 
auggnet*. that tta active ting at tba aourc* far tta 
et rout eg ino, la nac.' dlVactly aeaaoiatcd with any 
particular pbiia of a sake core, ‘(lea baeeu, 

eubetaroa) 

t. GSapbya. Ml,, Biua, Fapar 3*137(1 
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5755 Pl«m Initebl lilies 

QN THE ORIGIN OF PLASHASPWREC HISS: RAY PATH 

[HTESUIED WPLIFICATIM 

S. R. Church (Rose I tfqn feieerch, 1299 Ocean Avenue, 
Santa Hen lea, California, 90401) and R. H. Thorne 
A 1. to rough Invei ligation has been nade of processes 
responsible Tar the g™th, damping and propagation 
characteristics Of uhls tier-mode Missions within the 
Earth's plaimasphere. Three d leans f ana I ray path cal- 
culations of the Integrated wave gain in a realistic 


model platnasphere have provided an explicit conflr- 
eatlon of the anisotropic electron cyclotron resonant 


generation mechanism for the maintenance of plasro- 
spherlc hiss. Peak wave acpllf feat Ion occurs for 
Field allgnnd waves In the outer ptasnasphera. The 


majority of unstable low frequency eaves follow ray 
trajectories which Internally reflect at the pliini- 
pauie and are thus trapped within the plasnasphera. 


This reflection allows waves to subsequently propa- 
gate into the locally stable Inner and middle plasma 


sphere and also migrate substantially In longitude. 

The conblnatlon of Internal reflection at the plasna- 
pause and ragnetospherlc reflection at high latitude 
provide an Important class of wave trajectories which 
are recycled back to the equatorial growth region with 
sufficiently small wave normal angles to allow further 
cyclotron resonant anpl If Italian. It Is unlikely that 
wave growth can occur from the natural Incoherent anls- 
slvlty level within Lha plasnasphera since tho re- 
quired gains (s 100 db) would mandate unreasonably 
high energetic electron flu*. An alternate, as yet 
unidentified, embryonic source Is therefore required 
to initiate tho growth process. But once established 
the observed spectrum of broad band plosmaspherlc hiss 
con bo maintained by the modest net gains anticipated 
along ray trajectories which are recycled bafck to the 
favorable equatorial growth region. A simulation of 
the Spectral properties of waves arriving at selected 
observation paints following several equatorial tran- 
sits shows that the largest accwmilated gain occurs 
for recycled wares which reflect from the plasmapause 
following each equatorial crossing. Furthermore, the 
peak gain Is relatively Insensitive to the location 
of Che observation point, and wares are expected to 
arrlM over • broad solid angle In k-space consistent 
with observations. The ability of waves to gain ac- 
cess to regions far from the source Is a direct re- 
sult of the relatively water Landau danplng of ob- 
lique waves along the high latitude portion or the 
recycled ray path In caparison to the equatorial 
cyclotron resonant growth. 

J. Oaaphys. Rea., Blue, Paper 3A1135 


S7BO Wan propagation 

THE SPATIAL 5TWJCTUM Or DIFFERENT DLT PULSAVKN 
7TFE3 I A REV LEV OF STARS MMH RESULTS 
W. Allan end E.H. Foultor (Physics soi Engineer - 
Ing Labarsuiiy, D9», lonr Hull, New Zealand). 

Tne start rate* spaces u* provo* usaful i n 
eatlnudog tea ltnc-sr*orle a I a; trio fields or 
savers l types aC ULP puliation. Ibass usually 
Involve the propagation of fayd maqmtlo waves 
eloni Lha gscaaqnutla ftnld tinea. Reflection 
«t ths euroTal Ionosphere boundary can then 
raenLC In standing vava i MO nance a. Due to 
tto goo* lpitlal insolation and coverage of 
this boundary, ST AM. pro* idea uni qua data on 
eha apatlal variations of the puliation flalda. 

Oachgnend UieozatlraL aspects and STAKE 

Obauxvatlgu ora preiinud for throe types of 
pulaatloni Ixspulelve or ringing Pci's, eono- 
chrcnatlo resonant PeS's, and pulsations thought 
to bo gene rated by lr.ublllt.las In the ring 
current pare Ic to population, sin so tha 
ionaaphara Is raaHtlwa, It acta aa an asargy 
iink lor the pultatlen, and nation t,, of the 
lofioepharlc joule hasting are presents*, 
finally, anna suggest ion* for future rari era 
qlvan. (Ulf poise t lena, STARE radar.) 

Rev. Caophya, Space Thy.,, Payer 3IU 306 


Physical Properties of 
Rocks 


61 LO Elasticity, fracture, sad flow 
XU I CRITICAL CRACK CHWT8 AKD OTHER TIKE AKn 
EHVUOMm DEPENDENT BEHAVIOR U CBUSTAL ROCK 
J" L- . Aranaon (Cooyeratlre Institute for 
M lurch (a Eiwlraraenr.l Sc 1c ocas lad Da M rt- 
ssat of Ban l o*l cal Scl.nces, ITnlrerslty of 
Colorado, Boulder, Colorado BO] 09) 

Stable Brack *revth strongly influanea. both 
the fracture strength of brittle rucks end use 
51. a.™ precursory to cara.enphle 

fallura, Quine tr teat In. of the tlu and 
srvr I consent depandaues at fracture prapaiatlon 
®r a fracture nschon- 
*“ technique. Wa sunlea aasa of the difficul- 
tly incnantcrad when applying te.hnlqua. orlgl- 
ssUy develops! for aiopia synthetic utsrlaln 
to caiples Uteris I. lit, rock a. A picture of 
SabcrUtCal Tract ure propagation la davalnpad 
thsc aahraeaa tho aaaislUi Ingredients of tha 
Slcroat rut tore, a ale roc rack pi.cn. roue, end 
the ntfiertnt role* that the euvErnoatai plays. 
Ta do thin vs siulna ths result a of (Ik frar- 
tnrs oat tunica orporlsanta on fire rack typoa, 
II) Optical and scanslni slant ran atcraacapy, 
studies ef olereeLnietsta) aspire. ef frse- 
tura to ce Males and (4) exploratory irate ,u- 
alnlng the tloe dapenJenr reapamt of reck to 


the application of watar. CSubcrltleal f r ,c- 
tuto, free lure oaehanlci, procaaa tone, ulcroi- 
t rue Curt I b 

J. Goophyi. bt,, Rod, Papar 3R1073 


6110 Blsetlclty, froetura, and flow 

™ ss^s: 5 ^; 1 DEfowAT,oB " su « ibc 

^uK , rei-! U iW ,0,,Ml SUTV - y - 1Un, ° '“*■ 

Quaii-uiatlc propagation and di ration uf 
•acioieeplc wdo I cracks to eoaildorcd os a source 
of Jnsliuilc strain in cruital rocks udarnin, 
cxtcmoionsl deforest too*. The approach here la to 
first cheraetor Ira Lire prapsgstlon of a ain*|. 
aildUng enckg tod that io cavidaf bw ■ Itna 
tvo-dlsenitoeal array ol Hollar, parellst cracks 
accomodates an oppllad difareatloa. Tbs driving • 
farco for propagation of each crock, 0,. | B found 
aa a function of tha applltd at rain s3 ths in. ton- 
taeaaus crack lee* the, r±. Tba rata of creak 
propagation I. tskan to 1b a function of ebo 
Instant ana out crock extension fares i. - ire, . 

A spue If It piopagat loo-ralt i>teaile?l*iti reis- 
Clan is da wloyed that bath fits tho available 
sapet la total data, and hat Hulshlu* ptopautlnn 
rat. se a Italto rsluo ol S. Fro. eh;., rereie. , 
■poclfla internal state variable eoiiatlLutlvs law • 
*■ *" rltf id ralallng uslsalll icrscs io the lnatso- 
laneouo uniaxial atrala ahd crack donalty. . For • 
•train* leu than time naceuary ta ente crack.'- 
P ropagai Ion the rock la predicted to behave ilka a 
, linear elutle solid. Followinc the cnodt of . : 
propaiatlofii tba average itrepd aay aBatln*!* ■ "■ 
irersaea if the strain rata aecoModaced by creek’ 
irowrb ta alow In temrlNa to tba applied atrala 
rate. For constant atrala rare boundary ceadHloas 
tho aolqtloaa atUMc atrala aolcoalag Uadi re til 
faak atrexs and than a at rue decrease, Tba peak 


acreis irereaeoa nearly logarithmically with 
locrtaalng appllad acral a rats. Tha raaponae to 
unloading depends at rang ly on unather or rut cricks 
bail. Unloading chit foklom scaling of cho crocks 
with olraral praclpltaral cansal the reck C9 undsr- 

5“a. p 4i^“K. , :?- [ a c . 0 K r p B - 6 r 1, iBiSB ,B - 


SI 10 Phjaloal Propart las of Rooks 
BUF DIBBUULltf AID BHZE VBKUBU TOCTICM IMG 
A.L. Rulu (Thooretloal and Applied Utahan lea, CarneU 
Uolveralty, Ithaca, Hew TOtk 14IS3) 


J. Caophpe. Kea., led. Paper 3B1216 


6110 Elaitlclty, Frictura, dfd Flow 

THE ROLE OF AQUEOUS FLUIDS IN THE INTERNAL FRICTION OF 


3763 Ploaoapauea 

BARE Cmimi-BABED OBSEKVATHMB OF SI FT .8 VLF TRAN SKITTER 
8 1 CHAT * OUTSIDE THE FLASHAFaCBE 

D. L. Carpretor (Space, Telacnreinlcaclane and Radla- 
Bcfanca Lab, Stanford IViLvoralty, Star ford, Cal llomia, 
MM3), T. I. Hiller 

SlRitala Iron tho Slple, Antarctica (L - 4.3) VLP 
iron emitter chsarved at tho conjugate ground a tit Lon 
Rc boreal , Canada hova piavloualy been Taiaid to propi- 
gare Dither within tha oner pluwuphare or within the 
raalcni of Heap plosaapauBB danalty gradlanta, but on 
paths with equatorial electron danalty that la within 
a f occur of 2 of nearby pUanasphartc levels. US rapOTt 
hato two caua In which propagation occur rad Just <mt- 
nlda tha plaonapauia and at plaanacroi«h danalty lewila. 
In tma caaa a serins of l -S pulaao and frequency reaps 
woa Obwrvad; many of tha pulasa trljgarcd risers with 
■lopaa of -10 Ula/a , auch acaapar than choao usually 
ohaorvad within the plassaaphora. Io (he other caaa. no 
avldrnte of CrlRgOrod talas Iona woa seen on the Slplo 
pul sos, but instead efficient echoing octurrad snd nolaa 
band prernrnors to large vava burata vets Initiated. 

Tho vxva baracn wura of s type that has been previously 
Idem I fled aa driving Irons Lane bursts of alaetran pre- 
cipitation Into Clio Ionosphere, loth casta occurred 
uadar nagiuiLle conditions nero disturbed then thoso typ- 
ical of atnng Slplo signal propagation In tha outar 
plsBanipbari. (VIF wave Injection osparlscnts) . 

J. Geophya. Rob. , Blue, Papar 1AI3DP 


J. R. Bulau. B. R. TltUwin, K. Abdel -Bread, and 
G. SalvadB 1 (Hiterlali Characterization Group, Rockwell 
Internationa I Sclenn Cantor, Thousand Oaks, California 
91360} 

The af facts of water on ala* tic energy dlislpatlon In 
rock under upper crustal conditions are const dared In 
this paper. Experlwital evidence Indicates that In 
dry rati the energy dissipation process Involves water 
adsorbed on the surfacas or very thin cracks. In One 
median Isa, the adsorbed water Is regarded as e 
viscoelastic film. Portions of this layer are Forced 
to relax as crack thlcknes* changes with the passing 
elastic wave, A second possible oechinlsm Involves 
the relaxation of electrostatic repulsion stresses 
between oriented polar water molecules on opposing 
creek facis. When water Is present at a bulk Fluid 
attenuation can be explained by the flow of a 
viscous fluid into and out of vary thin cracks In 
response to djmmle stresses associated with a 
passing elastic wave, 

J. Ceophyi. Raa., Rod, Papat 3B I] JO 


6110 Physical Properties of Raoki (Elaatlalty, 
rreolura, lad (low) 

FRE0QEKCF BEPtHDEHT ULTRAS DHTC PROPERTIES OF HIGH 
PORoam SAHUTOSHS 

Kannath V. Vlnklar {Echlinberger-Doll Eeiaar oh. P.0. 
Bo i 307, lldgeflild, Canoia Clout 06BT7) 

Caapraeilonil wave ptiH vales I ty and aktanintlon 
have been aeaiured In nveral hi|h porosity (20-26)) 
sanditopel aa a cwntinwua funotlon or frequency Troa 
UM to '2000 kHi. Ewplia Inolude Maas lien, Berea, 
and fclie aandalanaa and a aynthaLlo fuisd glaaa bead 
aasple. Balb dry and brlna saturated aaaplaa have beee 
studied at effentlfe preseuraa up to 40 HPa. Dry 
unplai all show negative velocity dlaparaloo 
(valoelty deeraaalng with Inarming fraquanoy) end 
attenuatloa (db/n) Inereaalog ai lha third- ta 
fourth-iuinr or rraquanoy. Thase date are interpreted 
■ I aildetice of scattering within the saaplea. Brice 
saturated rocks ihow posit I v# velocity dlsperalan end 
a teen nation Inareaxing with a rirat- to asoand-pouer 
fraipiaflay dependenoe. Ihaaa data are interpreted as 
ev lcfcnoa far a local fluid- now ja» aechanlem. Fused 
|losa beads xhov no lad io it loo of flow relatad losses, 
J. Caophya, Rea., Red. JB121V 


Planetology 


6310 A too spheral of p Isaac! 

HITBfKEK ESCAPE FRCH KARS 

^Haren td-ta ichaoalan Canter for Aatrophpelci, 
60 Garden St., Cwbrldga, HA 01136) ud g. Del*,*™, 

rJvl !*S - !J!* r, ir ,,ltr8 «■ ,, **» *■ calculated 


Tha aacapa rata of altrosaa Iras Kars la calculate 
» oJtnl’^l 0 . “ !/“ r ,ou ■ DUr ,lu * c“dlr lone and 

B.9klQ a for high aolar flux coadltloM. Tha aaj 


raw* uanaubhi ilia ndior 

aourca of <aar|atU areas la dlaaoct.rivc racoablai- 
elon of ground state and ylbrat tonally oxcltcd Vt 
Unc. The ussourod U»/U B i.otope r.rln CBB b« 
produced by paceuUttag on early dacae areciphara 
during which little dill unit (at Ion occurred. (Hare 
nitrogen ercape, atacapharle ovolurlm). 

J, Geophya. Raa,, Blui, Papar 3A1204 


6510 Atmospheres of Planets 

ss ssfnr aum oh m clm * l - sc * le 

SUSii'fiilSSSr f ?f k Rad,,> Phyiies and Spaca Research , 
Carnal 1 University, Ithaca, New fork 14863} 

\ nd Hwtlon oeasgrecants tr n a variety of 

{ A,n w “ r * ,,sral Man and covsrlna 

tha Mtlru planet, hive bm collected. Thaw Include 

?SdlI5 tta Sa*i » ,a “ ’?y B , cloud f not Previously 

studied. The data axhlblt a high dao-aa of consistency 

lra.re^° Wl r Bp J'* d l!f ,l,,11 * y ’ “ 8Un ® 11 PMilhle la W 
Intararat most of the obisrvatfons In terns of tha 
aonally qyiDetrtc circulation of Harr. He examine 
ea ? lflxt ? f lhe «n*tratnts tha 
oostrvtd wind direction place upon thi tftamal im 

SkSn'S.'IS.IS n,, f 

HHhln tha ll*1ut1ont of tho data sat, aid and high 
? 1nd# •W ,r t0 h* controlled by tha Lharaal 
? flnd lati SUBnEr «"4 winter, and In tha 
2u™t jj'lsphara. during aarly spring and aarly 
ir;,iJV . r t,a "* 1 lhB “P now deal note. At 
hiflh latitudes, tha strongast yearly wlnda arm nrahjihu 
generated by cap fo™tla. In the * 

recession in tha south. Tha hoflilspharlc asvimtrv 
d^L*«t5 PKU,t PF’Mrtiy from tha af fsets 'S^gl oSal 
dust sterns on the north polar cap. Turnlna or the 

POlM f rd “ •Aorwarttemte 

MMltUnt with reduced polmard 

“ihattiJ^ wadi art 

HMb. MM .ai 1 " ' atll “ d,B « 1 extant or the equatorial 
ldun observed * Is probehly laraer than 

«#1 1^ 1 ^nd*hi2^ Th, 1 cp »*-M u 4tlon , 1 Hadlay 
gSl , aS .StfJ w . ll " JI ;» lwart «« "hlch occur In 

sssiwa?"- iH,r * — 

J. Ceophyi. Raa,, Blue, Papar 3A131B 


6560 Heteorltlct 

KlS5iw l Y™ai2. Il fL OF v D8,1I,W " ,f ^hOhDRITES 

lakSI" r5” 8 ?! (^“physical Institute, uni varsl tv or 


wuj th B v^^ 1 ™" c 4 a; zss u 




It appears that tha sintering process for L chondrlios 
Is Indapandant of the netamarphic avents reprosen tod by 
petrologic type, (ordinary chondrites, clastic and 
thermal properties, consolidation). 

J. Caophya. Res., Red, Papat 3S1283 


Tha dapendanca af tha f elation fares on slip 
history (a dasaribed by an ezpaxlaentally ootlvatad 
oonetl tot ire lav vbera tha friction fores la dipshdaflt 
an slip rata and state vox labile. Tha atita vac lab lea 
■re defined aaoraaooploaUy by evolution equations lor 
their rate! of ohings In Caros of their preaent values 
and flip rata. ■nparlaanU aay aUongly auggaae that 
an state varlahls la adequate, or prove that ana la 
lnadaquate. Analyali of ateody clip governed' by a 
Slagle state variable In a spring and (aaoalaaa) slider 
predial aeeillatlani at a orltloai aprlag ■ tiff nose 


6575 Surface of Planet* 

STRENGTH OF KINERAl ABSORPTION FEATURES IN THE TRANS- 
MITTED COMPONENT Or NEAR INFRARED REFLECTED LIGHT: 
FIRST RESULTS FROM RELAB. 

C. K. Platan (Department of Geological Sciences, 
Brown University, Providence, RI 02912} 

Bidirectional reflectance measurements are the only 
type or raflBctance data available to the remote ob- 
server. For canpoiitlona) Interpretation* data are 
desired not only for Identification of possible Min- 
eral conponents but also for modal abundance. Tho 
latter requires detailed Information about the 
strength of absorption Features. Using a new labo- 
ratory Facility, tha RELAD, laboratory data in the 
near Infrared are presented that document affects of 


particle Size, alneral mixtures, and viewing geometry 
for selected materials with well developed absorption 


k - kgEit • Tha orltloai atiffnasa k^jt !■ glvan by 
a llapla foeeula and ateody ellp is stable for 
k > kg-it and Dnatabia for k « k Q rU ■ State 
variable ftlotloa lore aqy auperf lalilly appear as a 
■lople Blip cate dapendeoco, slip diatanoa dapeodenou, 
or Cine depondaab itatio frlotloni depending on 
expat least and testing aacb Inary. Truly oooplloated 
oation la poasible la a spring and alidor model If oua 
than ona stall variable la oiod. Fntthar ooniequancei 
of atete vailobl* friatian laws oan iaoloda orup wares 
ud apparent rata tedapaodance for acme phenomena. 

(Fr lotion, fltlok-allp, Instability.) 


bands. The connonTy observed Incraasa in reflectance 
with decrease In partlclo size Is also observed for 
aburptl on bands as well ae a relatad decrease In ab- 


sorption strength. For small particles In parti of 
the spectrin of naxlncn reflectance, however, a minor 
dacreaia In reflectance with a decrease In particle 
size Is soMtImes observed. Small particles dominate 
the observed characteristics of particulate surfaces 
which contain a range of particle sizes. The mean op- 
tical path length (transmission through particles) of 
reflected radiation measured for a variety of particle 
sizes his an apparent upper limit of about 2 on for 
particles < 260 in, The typical mnher of particles 
involved In the optical path Is lass than 60. 

(Near-IR reflectance, RELAB, mineral absorption fea- 
tures) 

i. Caophya. Raa,, Rid, Paper 3BI2IS 


6373 Surface of Placate (Hose Hovshbc, Kara) 

THE OLYMPUS BOSS AUREOLE I FORMATION BY GRAVITATIONAL 
SPREADING 

P. «. Franc la (Lunar and Planetary Institute, 3303 NASA 
Hood 1, Horn ton, Texas 77038) and G. Uadga 

Hew abiarvatlana of ths aureola dapsilta of Olynpun 
Kona ara In agraooant wirh previous suggestions that 
tha aureola lobaa could bava bsan f oread by novamant 
undar gravity away fees the nhaarvad scarpa. Thu 
charset arte tic corrugated morphology of chs aureola in 
probably sacondacy, foraad by aroai« along atructural 
lohoaogana Lilas. Caoeatrlea af the corrugations and 
translational faults fa tha aureole deposits favor a 
oachan Laa of amplacament involving oatarlal with sub- 
stantial (hear strength, rather chan viscous flow. 

Eat laa tea oE the aspect ratios af terras trial land- 
slides, nappea and ash flow a suggest that tha aureola 
depoalta ara Bare tiallar morphologically to alide- 
enp laced bodlaa than to pyraclaatle flows. Although 
maetlau physical rood it ions permit the formation ot 
ash flows, there la no poaltivo avldooea for their 
exlatBoca. 

A gravitational spreading morhaolsa la proposed, 
involving imbricate thrusting in dlatal regions, 
analogous with tarreatrlal thrust sheets. Corrugations 
in tha aureola developed by erosion slong labrlcats or 
llatrlc faults. Basal shaar atreisos on the decoupling 
surface aay hays baea of tha order or Id* Pa (10 bars). 
Tha nature of ths decoupling surfaces in tha proximal 
regions Is uncertain, hue la likely co have bean tl,a 
topographic surface in distal parts. Tha aucaoln de- 
post ta were probably replaced a Hr lea of shoot a by 
spreading under gravity from an ancestral Olympus Hons, 
which axtandad further co the north wait than does ilia 
precant volcano, u a rsault of the eccumulatlon of 
lavas under tho than prevailing strain conditions. 
Bacanr Isva eruptions Trom tho volcano have boon con- 
centrated in northeast and southwest aectora, Indicat- 
ing • changed stress regime lines aureola emplacement. 
(Olympus Hone, gravitational spreading, stress iloti-l . 
J. Caophya. Sub., Rod, Paper 3BII77 


Seismology 


6920 Explosion Solasology 

TRAVEL -TIKE ANALYSIS OP BOREHOLE SKISHIC DATA 
R.A. Stephan (Woods Role Ocuanographlc Institu- 
tion, Woods Hols, HA. 02543), A.J. Harding 
(D.A.H.T.F., Silver Strent, Cambridge, U. H.) 

A method la presented Tor reducing travol-tiao 
data fen boraho la aalaalc oxparlmanci to vaioc- 
lty-depth structure. The tuchnlquo, which Croats 

?i“ U J t * n I! 0 i IBl ? d ’^ - r ™ “ ny n “* or of d «P th » *" 

the borehole In addition to surface data la baaed 
on tha linear Inversion tclians of Dorman and 
Jacobian (1981) . Given tha paramecin J (p)-T(p) 
+pX(p) and T(p) -T(p]-pX(p) tha mettod solve a Tor 
er!5^ U . a 5* clfl ? d ■'wneaaea, assuming linear 
gradients (In velocity) between alounaia values, 

A practical llnitatien on the uae of surface 
traval-tlna uaa.urre.nt. co resolva voice 1 cy- 
j-pth atructure 1. tha recasalty or teeing a 
aurfsca velocity. This 1. not necessary for tha 
2" "f hurehola data. For a boruhola racaivor 
tha velocity at the d.pch of the receiver con fan 
obtained froa tha slops of tha Infleution point 
of the tr.va 1-clme curve. Thu, a direct ecu re 

S'"’*™" of » section cau be ob- 

1”^.™ Lt * tr “T»l-rlma data ol a a hallow 

chl'teM !?!* 1V “ r ; E,t *“ tlon valooltioa from 
the Inf lact ion points of deapar tecslvars lo- 
prnvaa the resolution of tba volocity-depth fimc- 
alons , ’ h,Ch W3nld b ® ohtai “ d from , urf.es data 

h D ^i* Chn J ,D ? U applled co d «« thru 
borahola «alanic experiments in acaanlc uruat. 

“““ T T * “ ,rled ouc *■ E ha Western 
the Gulf of Cal- 

ilornia (cruical age r-1 ay) and tha Costa Rica 
5' f ‘ kT l a lc ™’ U1 ■«“*■»). All three axparl- 

cleiH "f?? n't! j i¥ “J jr hlsh ufpar cruaLal velo- 
cities 04.0 ka/aec) suggaaclng that layar 2A la 
uor praam t aver, in tha vary young CBI1 J. J? “ 
-Ite. had over 1QCto 0 , MdSenTthl^l,. lt 
aaJ1 -« thickn.au a” Zl- 

*5“ ,“ pp,c ttm b T acealorating eha 
cwaintetlui of fractures and cracks 
J. daephya. Res.. Rad, P.pVr 3»U7g 
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6930 Baleiaic soorcoa 

acti^fadlttihj and tectmicb OP BURHA AND SURROUNDINO 

hM ! d » « IntaS-tation 

.hJSw^d *«lk PUM ■ elution ■ for 

!”~T™ m laeatmedlate sarthquakH. fold axes in tba 

'da£s«!p4K! 


Kraa-5t5ss»a. 


tight later.il -tip uf Indla 

n.'i ihw.ir.l mi venom nl„ 0 . ;au8 „ ht bn.. 

Within liurni. Thai land allJ Yunnan 

tho Iwrtenl. Inline acc „ un th*7 1 . a „[ , r* 1 ^ ktta. 

»?«»*• tncpatlhl. u {^ r 

tkr.Mgh.nit tlv n-Ali.n lap). naj 0r eh f ‘ 7 1 *" t»lq L ., 

"I r.-litivi- 0 .u„,, in l[ * C 

an ! In Il,„ »l yl„ of .lulorM,!* ^ «tun 


•m l in Mm Hlylv of ,|ul..Ixdit ion irtS l | l,4,U ,f "Jill 

Prraii.-ul.lv . hinges refl«, i,,! 1 ? Utl '‘whit “ 

"iit.hir L (.in ,.. colllaton a n J .c"te^n" Ullto ^ 
India p.-ncl ruled Imn Lure. Is “ 

.jr Burr-., and Ilia I land nay hay. 

denre-s c I ml wile ( n this prcc.a. ,ni 'I 

inter ncil Into e.irlhquiikesl . Wl1 * 1 ,1 “ll«ei 

i. Gcnphvn. Rea, , led, Papnc 3BI30] 


6930 Saiinlc Sourc.i 

EARTHQUAKE FREQUENCY DISTRIgDT| W 4EO T|r iom 
FAULT I Nil ““ 1,1 *f*0!a g 

8. G. Usinouaky U.uonl-Oah.rty Csaiorlr.l * 
of Colitebla Dniver.lty, PHI.H.., ,* ‘ l ® ,RT s»j 
C. B. Scholl, K. Shinn. k I and y Kit. a t,* rt H,W ' 
The lovol of (atraplat* ..i.ai.K*,, 
ally .how. a p-uUlv. eorrel.tles 
Quaternary faulting. [n .eulhre.t J ^^*!!“ ?» * 


Quaternary faulting, in .oulhre.t JrM^J '“! , » * 
plate ealHleity 1. copa..t r « ri « uj**" *“» 
eet.mic moment ralaiin <H.) .re ilail.r Z.'. ^ d 

ru. either the 400-y..r ^.i.ierlc.l nmi 
Ily or geolngically dec .ml rid .Up t .l«. -r i. **' 
faulti. A d... nf |R earth, X; 3.;',^ 

I “ nt * ^D 1 ranging froa -Q.Q1 to ) s IO 17 j-fj! J,*’ 


a rfli«e f oninLp faotiMan ruptari UuKh (11 mi » #* 
H fl ■ 21.5 ♦ I.J4 - Lag .)/ Vkaa 2Gu i5SS( 
Quat. rear/ fau\i l. „ wd t. 

-vary T ■ Hg/H* year, (share t (. *,£5? 
fugtura ..landed uver tho «Cl?. I»lt 
H fl le proportional to (h. Hip ret. ei Hc k 
fault) the wm.nl rr.queney dL.tribeileg .[ 

(teg N " A - * ■ Log M.) pr. diced fra n, Sf! 
racocd la virtually Identiasl le ikat auft 
400-yosr record or soUsIeity. I. aretrui, 
.f.iated that eerthqu.ksi an each f„U Ko j 
to lha GiiLenb.rg-Richlar relstlaa, u. piiZT? 
sgreeaont with the nb.erved lainlelt,. a,. 
regional aalaalcity asti.fi.. ih. ral.tln lag i. 

* ’ *^8 " B <“* oquivaLently, Log R - a - k • tel 
*• “ynltuds), It appaara thu iiliefrlti s 
individual fault, doe. nnt. Hit. furtk.r liplUi aa 
tha primary factor that load. Le ths sanltgi, (~. jr . 
ey distribution in regional aelssfcity lumlm 2a 
raise Iva distribution ef the slip rata, ud lnpbd 


S r.-.xi.c Ing fault. 
. Geophya, Ru. . R 


Geophya. Rea,, Rad, papar 381093 


6599 Gone ral {Saturn Electrostal it Di.chaiqms) 
STATISTICAL STUDY Dr SATURN ELECTROSTATIC DISCHARGES 
P. -aria and 8. H, Pieman i LA CARS 324, Ground 
Dersostrlqui, Dbssrvstoira do Keudnn, F-92173 Psudun 
Principal Cads- , Francs) 

During the Voyager-Saturn niasien, ths Plnnstary 
Radio Astronomy (Pr<») s-parin-nnl ab.srvBri apnrniilc 
broadband omissions 120 Fits to at lAaat 40 MH.J Uuxi.sj 
• rsw days around ths Voysgor I and 2 rloisst appro..: linn 
to ths planet ■ T rises aalasions are intarp rated ta arias 
from shnrt-llvad BlactreBtstlc dlarhergsa In the 
vicinity of Saturn. Wa have mads n statistical study af 

thslr cr.sracteil.tle. from the Voysqor l and 2 high 

data nr the PRA B.psrinsnt (I.J HHi to 4n.2 NHj ) • In 
this papar, we coirpare tha results obtained Tor th B Iw. 
ancounters and dsicrlbs in dat.lls ths appaaiauca, 
intensity nnd spec l rum of tha Saturn Elaclraalat ic 
Dlschstg.i (BED). This gpsetrun h a . hssn Tound to l.p 
appio. in.taly flpt In ths frequency ramjo l-4|j HHr. ho 
have do taimlned ihs parlpdlcity of tha SEP-nc cummin 
v “ rIati °n betwssn Voyogor I nnd ? One Oim tore 
liaifflSnn roi ths VI sneounter end lOhOD-n fur tl.o V< - 
encounter). An ettunpl to Intarprst the stetlullrnl 
rseulta is presentsd. I Saturn, rings, atnnnphure, 
Blsctrostellr dlschargas), 

J. Geophvs. Raa., Blua, Papar 3A1320 


6930 Balsnle So urea 

BODY WAVE INVERSION! HONE NT TENSORS AID KHSI il 
QC8AN1C INTRA7LA78 BENDING BtETHQUiUS 
S.N. Ward (Dspsruant of Gtolagltel Sclescu, limd 
Uolveralty, Csabrldga, Kssiaehsiatte, 02111) 
This paper davalops s aoussr Inin ianiiLi 
technique euleed for suelyeU of lasg p.rlil liij 
wive, froa dletent, ahallov airchquaksi. To jiUtti 
to tho Tenant ten.or, tha pretedur. ruulv.1 iiniu 
■ourca dope hi (»3 ku) .od esttescs. the luiiltn 
of faulting. Tha tachnlqus [. applied 13 ii|iui 
Sro-duussn recording, af oaisr-rite, liir.ilu. 
asrthquaksa. Ths. a asrthquiks. remit fra kialiq 
of oceanic pi a CBS prior Id aabductloo. liiiiq 
indue at hart toots L tan.Lon nir thi upili'i 
llthoapharu snd horlsoucsl conpr.iHo. uu In 

bass. A neutral surface ..parse coapr.illcul <m 
csn.lonal ragimss. An ex.olnic (as ef .inn tlifUi 
• srthquekaa la ths period January, 19)1 t«U|. 
1962 Indicate that the depth ta ths d.uit.I ulii-i 
Is not geographies Uv uni fore. Although tfci uliiltln 
sample I. very seal I, tha depth ol rtl utuii 
surC.cs appaara ta correlate with ths psilllH'* 
ths truncli-nrc in the evolutionary nqu.nci «f Cjiii 
snd Kanimorl ( 1479). In porrlcul.r, n.ucr.I lifiun 
at strongly coopted Chi loin- typo piste taciirtu 
sro stevitco,! s. much ns 13 km shuvs thai. <1 «uU! 
coup) ad H.ir linn-typa boundarlsl. fhll 

Imp! las that no nunl farnttlti in a.utr*l rain 

height era rraacod hy variation, la M|lrJ 
cnripr. Halve acre., resulting froa Cool'MH B 
plsce-plata coupling. To sccoanr for th* .IMMi 
hsightt, maximum incarplat. eomputsir* HUM' 1 
must bo comparsbla with irreus. derived tm Hiiix 
( Bod v wnva Invurslun, in t rapist. sstthq4»kii). 

J, ifenpliyu. kua,, Pud, Pnpor 3B1282 


1110 SvIhdIc Suurco. 

1HM.ICEU SKI SHICITY IN TUB GETBEE3 CEOIBElNiL *»*"• 
CALIFuRNI A 

D. Kburliart-I'lil 11 ipt (U.B. Ooolflgiesl BurviJ. 1'“ 
ui du lama logy, 343 Mlddisfleld gd., HS-77, ko» 
Pure, CA 96U26I, and 
D. It, Oppunho loar 

A a inul tunroua invaralon Tor hypocant.fi. 
vvlocti luu , and station delays was pstlaroH !»■ 
tho p-nrrlvsl tlaos oT 55 Blero.STthquiki. 
u.plua lono distributed thruughouL a 9Q- h/ 
region ronturrd at The Geyser. R 00lh,r,J l,‘ r ** 1M n 
nun horn Cn I Horn la. Tho resulting one-dlo«»*‘ 
luycrud Bud- -I uhowa vuluclty IntflHlII 
frira 4.4 kafs nl ilio surfacn te l-lw'JJJ 
deeper. Uu relorsiod 7,213 oarthquakse » 
uccurrud butwsuu Huy 1975 and ISbreary ”42' 
tho now vnlni-i Ly undo I. Thais r•lacstlol' , J 
olgnll icnni upnllnl rluaioring near produeil 
In tliu a l vim field Mini was not appir.nl » M 
DLudiCfl. Uu Infer Tru* the .paliol end "•P" 
pnitorn .if ■ivismlrlty chat tin aalaalcity . 
■hiyuuru is Induced by geuiharasl ptjdceti m 
net Ivl ties. With ths expansion of ?ow« r F™ 
by spprux lama ly 7UI In 19/9-80, tel-l" “ UTW 
luia dove In pud nuar the (low production ««• ■ 
Snlsmiclty bos alno oipsndnd nurthw.tvurfl 
prunnm production arnn, a l though thsrt *" 

Mtlvu SLonm wolla in 'tills araa. sutin M 
e roaa-corre inti unx hstwosn tbs suabar H « 
por uonth and both ilasm withdrawal P* r ■ fjr ^| 
injuct Ion values par month ware cilculata ■ 
walla atudted, we find no conal4»at pa««J” 
correist La it batweon Injection and ■*} ,* (Imis 
L lkuwl.e, wu find llttln or ns eoirel«l” " U| j, 
atuum withdrawal and salimiolty for 
production longer than 1 yesri. Two aoaosri 
remain plausible for lodualng aafaaieur 
Gayaore, Voluaotrlo eootz.ccloo doe M ^ 
withdrawal may perturb tho acrasa "*■“ />* 

faulting in rasatvolr rsok already 
to tha regional atrsas field. ‘‘“r'JatioJi ai"" 
assise lc deformation due to rafinb* 1 
aay fas canvsrred to atick-sllp <*“!": ,, ctl ga tUM 
dm to an lneraaaa of coefflelant or ft ^[[,1 
fault surfaces, such aa could occur rtos j 
Of d la solved allies Into frontuesa. ""TLgUtl* 

machanlam would bs Likely to ■*““ ,ta “* ■ |a*aia>- 

batwaan production and sa IsaiO it T e * ‘ '-—..n |N 
wa sxpset aulsmlclty to continue in Tne 
for selial city to appear in arnae uae** ^*1.. 
production occurs, (induced anlteleKfi ,■ 
ralocatlona, velocity nodal). 

J. Geophya. Rea., Red, P-P™ - 3» IMB . ' 


6970 Structure af the oniat and aff- 

AN ANOMALOUS LOU VELOCITY REGION AN«. « 


EARTHQUAKES IH THE JAPAil bwduvw.-- , ol • • ■ 

Xiyoahl Suyahiro, and I. SalwyB “**“ . . 

terrestrial Hagnstian, Carnegia loac- -- 

3241 Broad Branch Rood, RU, 
r wavs cravat lima realditeia jof.r « * ' 

•nd dssp focus earthquakes *^ u *T, ieI th > 
valoelty nodal of the aatbanoffbef* SH- ' 

.ou there Okhotsk Ha and chs ma^T* rj a *fcad*' 
Tac conically bach regions baloa* w r * r* . 
soasa. Largs potltlva creval 
abler vs J at stations above (ha I (f|tH . 

Conaidaratioii-of 'aourca, path - 

loada to a conclusion that wiMi ,n Tj® &**.&**. 
Chars is a lowar. valoelty ; 

depth with valocitlaa ahoue J-10X reilM*^ 

irY.iJLIT'ffi-driiitfiBW'. , 


6970 St ruoturs of J^aJaMe . 

A SEISMIC REFRACTION SURVEY 02. Tan ^ 

REGION, CALIFORNIA ' V -.^isialo N 

0. 9. rule, 

94025) , V. Q,. Hoan*y, J- 8- 

and W, J. Luttsr * '• ' 1 ..^rsd ’so 




and n/j. Lu tear J ^-duetid *° flTrr 

Tha W.SLiOoolailooiJuFyey . 

soirelc-tal rent ion surds y fn 

8 tea af California -in 1*79. _ TJ* ^Eivd l 
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' ' ilv.srTive prof I laa >ialng s xtandnrd r.y- 
•• ,na ecostrucred a contour anp of roduc.4 

t , * el ! 1 is frea oor ao*i widely rocorde-l shot point, 
“i^.Ud so .Hating gravity proills screes the 
“ trough Result a *re Itoaliudi 
m^l prHiia «d.la h.vs (n coraon « aedteentery 
[ii * 11 v* m jj-j.o ku/ij, a iMuaftftoii souo (Vp 

ta Pj-j t j km/«), 1 bn sen out (Vp - J.bi kn/s In 
ti ) Vsllsy, S-T k ' ,/s 0B lh ® bordering mu.a.), 
s wbbe asa.nl (»P - 7-3 

^ iidia.nt.ry l.yir r.ogos In thickness sling 
* !ki «!• of th# Sslton Trough froo J.7 km (Saltan 
h.) co *.8 to (II. S. -Hex lean border). On tho bor- 
Im rlureeia It l» 4“lta verlshlo in chlcknesB. 
nits. tmHtlan too. L« Mtenotar thick 

(1) !, „, t .iscsl. 2n tho lop.rl.l Valley, chsra 
in 90 nxrisd velocity dteconclnultlas in ihte 
— talB .au the sedimentary layer snd be. .Mot. 

0, tha hoidsrlsg saa.s, howavur, chare le a 
iteUilnolty at tha rap ol chis tone, 
m ItiM ara apparently two typ.i of baiuunt. On 
lb. lord.rtag maias, ba.easnt is cryatalline 
imai. and uatsmorphlc racks. In the Import a 1 
Sill, buxto.nl IB aostly louor-groan.hl at- 
fuU. ndiaeatary rocks, based m tho smaoth 
truilMH fn Bharaewr frea aedLasm co baunant 
urlnli. tb* low value or faiiononi velocity, and 
in.r.1 gaologlcal and other geephy.lcal 
(js.ld.rat leas. 

■ }) tu lubhimaent. or lntermodlata crustal layer, 
uu*. In depth along chs site ol the Sslton 
Tmgh free 16 ka (Sslton Sos) to 10 km (U.S.- 
talcio border). Gravity madellng requires that 
■Ui layer deep.n and/or pinch out bunas th ths 
terdirlbl MBS. and aountalu ranges. Eased on 
It. high r.lMity and chs presence of Intrusive 
lanltlc rocks lu ths audlaeocsry sac t Ion (n ilia 
Iiprt.l VlUsy, the subbaasaent Is thought ro bo 
isillc intrusive coop lax similar to oceanic 
aiddl. trait. (Crustal structure, Bel.sU 
nineties, valoelty aodels, gravity mods la). 

J. ftepbyl. Use., Ked. Paper 3B1276 

Social Sciences 

7110 Eraoalci 

UIMtt OMMWAT2R DEPLETION WITH INTHRDLPENDE.-.T NON- 
innillF AND REXEXAfiLfi PE SOURCES 

Udui J. Hiellar (Dlvixion of Economics, University 
efotlltoal. Norms, Okllhoal 73019) 

UMODOaic eodal af the optimal use of a nonrenowabla 
nH-rts, groundwater froa i nan-recharging aquifer, 
rtlth 1. uied ss so Input la the production of a non- 
mmll. »nd s renewable raiource, potroleun ud 
■jrlcullara eropa il explained and analyzed. The zodel 
UJn.lipH In i regional contoxt. The probieo lx 
Bilyud uilag a Ilnesr allocation parameter, non- 
llttv celt function, and optimal control technique., 
bultlli. diiculied and interpreted with emphasis on 
policy ippMccttoTu. 
bin bmir. Ess. , Paper 3V1 1 S3 

'110 tunnies 

in lasma of iutcatioh with ndn-uniform 
TB mmnOI 

I. rtlsuau, J. Lstiy ud H. J. Vsux. Jr. (Dapartmunt 
tf Till and Esvlronouitil BcLancst, University of 
ailftnli, glwer.lds, California, 9232 L) 

Trffmlc ispllcittea. of noo-ualfore water lnfLltrs- 
■M lx Irrigated field, can be assessed with s 
iteplUlid hydrologic hslence model ILnkad ta an 


aconoaic optteireclon model through . crap-wet* 
production rune Men. Th« aP rt r .« v , 

5SSSSS^ r 

=Sk£Ss 5 sttS-S:. 

If crop yield la not seneltlva to txce.a water 

” th “ PrlC “ Df MM relative' to crap 
® , “ lw Tl-. toaclu.lcu., thn, 

depend crucially uu the form or ths production 
function. An exsopla ie used to dfoousrrate that 
Irrigation technology end uinagxaent whUh incresaes 
tha uniformity of Infiltration uy increase both 

(fciDMlre l!, l“1 lhB , MFleulluFil water u... 
(EcODoalca, Irrlgstioa, noo-unlfonity) . 

Waror a. .our, Rea., Papar JVI1S6 


7310 Econontei 

THE EFFECTS OF A CHANGE IN THE VARIABILITY (IF 
IRRIGATION HATH Kenneth j, Lyon (Deparbunt of 
84322^* ' UKC 35 ‘ UUh SUt * Ua1v,,|, <y, Logan, Utah, 
Thi I paper exact nag the ihort-run effect! uoon 

In tel..» #r ° f ,n ,ner * a,, •* «it variability* or 
input. T&t ran jure of in fncroise In tho 
k 4r s , f l w? ly, ,s th * * BMn preiarvlnj ipread' ugsattsd 
hy RotH*chTl6 and Stlglltz. The varliblei eralrad are 
real Incoca (utility), expected profit,. exp«t.3 
i P i!i 1 “*•<! of tha controllable Input, 

J i* 1 * PFlCB of the itochistle inpat. Fou^ 

striking feature! of the resul ti are: (l } the concept! 

that have bean useful f„ luaa.Hzfng det.rilnl.llc 
euNparatlve italic result! ire naarly absent whan an 
Input 1* .tochattlc; (2) rn.it ef the .Ign. ef th2 
Ji vRLIves depend upas rare than concavity of 
*. nd P r ®“«et1on function*; (3) if the 
utility function Ii not 'to. 1 r(*t a vane, than the 
rlik-naulM 1 result! hold for tha rlik-ivarilM cue; 
end (4) If the production rune tf on Is Cobb-Douglai, 
then definite remits are achieved If the utility 
function Is linear w If the ’degree of rltk avert I On* 
Il 9u I I • (Variable Input, Irrigation water, naan 
preserving ipread). 

Uatsr feeour. Rsi., Papar 3V1229 


7310 EcoQoatce 

CATEGORY- UNIT LiiJB PUS CT I OH 3 FOR FLOOD F0EECA3T- 
RP I FOSSE 8TSTEH EVALOAT I Crj 

R. Kziysztafowlcs (Syseaa. EogioMrlng Dapartomt, 

Univo ratty af Virginia, CharlettonUla, Vlrglula, 

22901 ) and D. R. Dsvls 

Economic evaluation or the parformenee of a flood 
forecast-response system requires a large anoint of 
Information far the eat last las of a loia function. 

This function oust «cod. tha coat of protective 
action undertaken In response ta flood warnings and 
tho flood dsosgo auscslnod. The concept o£ r.trgory- 
unic functions is exploited to reduce field .urvey 
demands and to c Lie unvent high ereputatioa requlrs- 
aant.. The loss function cnilici of a unit damage 
Traction, a unit cost function, and a unit reduction 
function j tha degreo of rslponle thee con ba actually 
lap len anted ta bounded by s decision constraint 
function. Thee, four functions arc estimated fixe data 
or various origin, for seven caengorles of etnetureu 
snd throe catsgorl.. of derision naked. 

Water Resour, Fob. , Papar 3W1296 


7310 Economic. 

>Ugn SIHBLATHBl FOR 1H1GATI0H VATIS HCET81 A 
HTPUnETlCAL CUE STUDY 

Bieedict D.C. Bong ud J. Itaylsnd Eh.srt (D.psrtm.al or 
Civil Eug (near leg, Uoivir.ltr of llllool. at 

Drtefl.-BiB.pilgn. Grh.u , Illinois 6L80I) 
lb. efllclsncy of two naxk.t.bla water right. Hatsm. 
Io s lsntte (Ishs-llka) slnicture is as... sal 

quantitatively (or a csss it tidy based on hypothetical 
irrigation water ass. Water rights asrhsL. are 

■iauL.Lsd 00 ih. bus. of 1) chs expected value, of 
water right, to the ulsrs, and 2) p.rfsct for..l|ht un 
ths parts of naan, sod ths acoaoaic oulcaan. af chase 
BlTkete era arsiu.tH Im both |g ente ud gj most 
piripictiva.. Tbs sarket outcraa. sre coapsred to the 
optimal {efficient) .cheat ud ce two a [tarns t It. 
ooMiik.c policia.. Dl.crihulten.l aapieta uf chs 
osrhats are axralnsd on the bseii af ladlvidull payoff. 
aisnUdon ra suits show that higher sfticLsney is 
acta load for the two osrket ayatras Chan for tbs 
neraark.t pelicisi and Chat the nsrk.t sy items rseonp 
shout 93( of Chu sco tern lc valua of Chs epcimsl 
diet ribsc ion. Tha results suggest chat most of tho 31 
efficiency loss should fcs atCrihuLtd to tbs Assign of 
**■ msrkot tyitca itself (i.a. , ths rsXLrlction. 
ispo.sd by Chs dHi.itlon ef the righto aud/or the 
water rights allocation policy), rather Lfass ths u.srs* 
lnihdlly to predict fnturs avut. . (Hirkots, 
■isulatlon, wac* rights). 

Uarer Rssour. Rss., Fspar 3U1127 
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7710 Corona 

CONDUCTIVE DAMPING OF CORONAL MOTIONS 

S, T. Susan (K0AA/EU./SEL, 323 Iraida. v, Boulder, CO. 

80303) 

Ttas-ds pendant not tone in the solar coran. art 
■uhject to modification through cooductLvs tranaport of 
th.rosl unsrgy away froa coaprsislen regions and Into 
rarefaction region.. The un Lull on depends nn how ths 
•nsrgy is Introduced - by so sasontlally thermal 
perturbation, or hy a danalty perturbation. Tha net 
.(fact of tha real conduction Is to convert local 
kinetic energy In tho transient Into widely distributed 
lharaal energy, which Chun aay In turn b. partially 
converted Into kinetic onargy of ths bulk flow. Local 
notion In tho transient la thereby daapad. Thais 
■(fact, urs nodeled hero using s noser leal solution of 
tbs tlna-dep.nd.nl solar wind equation, lor nlngls- 
f luld, Lharaal ly conductive flow. The elauleilome of 
Iran. lent pharoses, ara nadu lor ordinary col 111 Inns I 
thermal conduction nnd con pat id with ala liar 
■Laulstlons done using polytroplc Flow. Bureaus ona and 
Mve solar ndli, tha gross character In the two ca.se 
Il vary .taller. Kouavar, there are aflecte ulth 
therael conduction that cannot fas andsled with 
polytroplc Maw, Illustrated here by ranparaluro and 
Mindly forerunner, and a delayed and large an pi Undo 
trailing velocity low. If Lharaal conduction la 
artificially inhibited by staple reduction of the 
tharaal conduction cosffLclant, relative v.locLly 
■aptitude, remain larger In approalmate proportion ta 
the mount the coefficient I. reduced. HeLar corona, 
conductive danplng). 

J. Geophya. 6a.., glut, Papar JA1I72 


core convective than conduct lvo| (S3 at Ibo fully con- 
vict ins Levs I 2B0 ka, taapu return variation, are ac 
least x 1ED*C about tho catn. 

The principal dafocc in tha entire calculation do un- 
roHlstloilly Im iccparaturos arlalng (ran unrepre- 
aoatatlvaly low lurfsta boat (love. The principal da- 
fscL oT tlio code I probably arissa from tho sasuspticn 
that all hant cr.ma/ar at a dapdi of 280 Is la reprn- 
.cacabla by 3 s esani in volnclty and t capo return. 

J. Coophvs. ken., Rad, Papar 381034 


8150 (Plate t.ctoild) 

THE AHLRIC A- ANT ARCTIC RIDGE 

l. A. Lawrar (Popart rant of Earth rad Planetary 
Sciences, Hensnchuistcs Institute of tecfaiulogT, 
CacfarldRO. Kisn. . 0)1 1») rad U. J. B. Dick (Woods Hnln 
Ocaaingraphic laitltutlon, Winds Hole. Mies., OJiAJj 

Tli. Amr lea- Ant arctic Ridgy wsa surveyed rad dredged 
hotwaon the Conrad Fracture Zeno at 36*5, 4*U rad a 
apraading ranter at 60*3. L9.3*W, FIva tranafoxa 
fault, and ala spreading conter eegrants were ldercl- 
ried south of tla roared Fracture Ease. Ths spreading 
half- rate on Chs rid go near ths louver triple Junction 
wra farad to bo 9 is/yaar. Tha Am r lea- Antarctic Pldga 
has great relief which la characteristic of ■ lev— 
■prnsdfng rldpns. Aa at Other slow -spreading ridges, 
drudging of tha fractuto tanaa racovarad dlsbau, 
greenstone, gohbro. sad obixidaar psrldatlus (In addl- 
ttsn to pillow basalt)! racks which sra rate from fsst- 
ipxmsdlng rldgoa. 

■hi cha baa Lb uf ths new bathyntrlc and magnstlc 
data, w havn roviead die polo af rotation for tbs 
Antarctic rad South Amrtcoa plats.. Depoudlug OQ tha 
scrual lnstautra.oua pints vslocltLs, ter tha Aanxlcan- 
Asi.rcttc Ridge sc eha Bduvot tripla JractleB, tha 
newly datarmlnad Ancsrctlc-Sonth Anar lea polu of rota- 
tion is althat BI'B 22*E. If tlu haU-aprasdlng rata 
on tha Araricra-Aatarctlc Ridga la 9.2 si/yasr, or la 
B4.3*S 14*B tf chs rata is 9.0 es/y.ar. 
i. Osophys. Sos., Rod. Fspar 1BI092 


B15D Plate teotenioa (aprandlng a Balers) 

OTggL&FFlHO >1FT HHB AT TUB 5.9°5 OFFSET tf 181 EAST 
PACIFIC RISE 

F. Lone dels (Ksi-lns Phyalasl Laboratory of tbs Sorlpps 
Los ti tut loo Of Oasanography, La Jolla, CA 92093) 

A Ssshssa ud ssiosloastsr surrey of tho faclfta- 
Bsson piste boundary around 5.5°1 napped a wncm- 
traufoim of Fast' wboaa goulogy sad klmutlu seen 
typical of g whole class of alruaturoa farmed wharo 
rsu-iprssding rises era laterally offset For dials nose 

I. 84 than Lire width uf a aubaxial nigat oh H bar. 
though ths aproidlng us n ter la abraptLy displaced by IS 
lea right- later ally there la no craca of slrlka-sllp 
faulting. laat.ad the ends of two IDD km-loog axial 
voleanio rldgaa veer IS 0 toward aaah other and evorlap 
for Mrs than 20 k>. Lu this avorlsppiag region, 
botwe.n 5 22'8 and 5 D 32 , 8, seer at I on of the upper ddb- 
onie crust by dike lojoctins ud eruption la psrtl- 
Uooad bstwooD two sdjBoent and paraliol rirt xctres 
with cbliqus and eire-sLded aprssding. A oantlnuaus but 
dog-legged alga) ohsabar is inferred to underlie both 
rlFL tones and so loLarvoUng 9 lat-wlda volcano-studded 
haaio- A strong asgoeiLo algeatu-a fra Uia crust 
vhloh aocralad around this oblique ohambir ideal if 1 Os 
the trace ef tha.ofrmt oa ths ad J scad rise fLsnki In 
ths past 0.5 « ID* yosra tta. south* a axial ridge has 
propagated north at hO a/yr, 551 Of ths spreading 
hslf-rsu. 

J. Ceophyi. Ran., Rad, papar 181254 


Nominations for 1984 AGU Fellows 

Nomlnallons for Fellowship In the Union are being sought by the Fellows Committee 
and the Section Selection committees. Nominees for Fellowship should be scientists 
who have attained acknowledged eminence in a branch of geophysics. The total number 
o! Fellows elected each year cannot exceed 0.1% of the total membership. 

To be considered by the Committee, nominations for Fellowship In AGU must be made 
on ths form bak>w. If more space is needed, attach a separate sheet. 

AMERICAN GEOPHYSICAL UNION 
Nomination For Fellowship 


Name of Sponsor 


Name of Nominee 


Personal Data on Nominee 

Business Address (including position held) -. 

Date and Placa of Birth — r— 

Education (degrees, institutions, major- field) . 


Professional Record (Including special honors) . 


Membership In Other Scientific Organizations— 

a list of most significant publications (not abstracts, book reviews, or papars 
have not yet been accepted for publication). 

Sponaor-a Evaluation of Nominee 

Attach a supporting statement which must Include: (1) an Indication of the length and 
Daw? ? your “quaintanca with the nominee; (2) the nominee’s contributions toljie 
u F to date; (3) your evaluation -of the nominee's scientific ability; (4) a one-line citation, 
”, summarizing why the nominee should be elected a Fellow. 

— - | Data— . ■— — 

Sp0nsor ’ 8 Title and Affiliation • 7 — — — — ^ 

Si® 01 «JTOnt Fellows, write AGU at the address bekw.dr cali Member Programs dt 
a ®*®-09O3, . . j ■ . • ' . • . 

Senrf n °Mnatlans for forwarding to the Appropriate Section Sp/eoffon Committee to: 


D ^ dllr i9: September 19;.. 1983 ' . ' ! :V : -. 


7710 Qsraia (KeLloaffiarlc Current Shoot) 
a»PAFI9QN OF HQUDGPIIEPJC aiRHW SHEET STRCHJPE 
CBMNBJ FROM PCTHTTlAL lW3ffinC FIELD OWPimmCyO 
AM FRH CSEEPVaJ ICURIZATIW COTENAL BRiaftTOES 
John H. WilceK tlnstitute fur Pkasw tesoardi. 

Stanford Lhivaralty, Stanford, -ZaLi temia . 94305), 
ud A. J. Rindhausan. 

Ha axiporu the stnmuc of tlu hoLlaaptarlc currant 
■hoot oarly in Siaspnt Cycle 21 as orzigutcd Tran the 
observed pttjtoapiaric nnqnetlc field with a potential 
field spprcetirutiai, uni aa interred Iron synoptic nape 
of ti* observed rortxisl pc-larlixtion bzlgntnus. Cn 
mat of tho lulor rotations coipazed tto oo notboi* 
give essentially the sane results) the basic ahapa of 
the wuped currant aheat and tto acpUtudo (in so3sc 
latituie) of the -iisplncmanta of tto Bluet fzto tho 
aolsr equator an olmlLar. On m rotation tha current 
sheet cenpub-d with tha potenti a l field appradnatioi 
s, -years to bo distorted by a largo pTotosqrtrlc zogion 
of untAln'^x-J iifcsAtiv flux. [Hal loajtiorlc ermnt 

8t*Otl . 

i. Vrit.pnya. Re... Blue, P([e, 1*1031 
7720 Electromagnetic rullAilon 

MEASUREMENTS OF THE SOLAR FLUX AT 220 ren 
F, A. Hamer (Pan&metrlc a, lot., Wa Ilham 
Misas-rhuinltl 02254) and B. Sellar. 

Tha aulsr flux .1 220 ± 5 nm hsa been mesaur.d 
Irom a balloon near 40 km [a Seplemher of 1975, 

1976, snd 1977. Ths average value of the uUlten. 
ultra flux corretted to I A. U. Il 4.43 X 10 12 
phot on a/ am), for nasr solar mlnlmuir 
condlllooa. Comparison with other mat sure mints 
suggs eta that the solar (lux at 220 • S Dm may vary 
by si much ss 255. over a snlsr .unspe* cycla. 

This conclusion is strongly dependent on a fa® 
points and la net Incon.iitsni with a variation halo* 
10&. (Solar UV llux, solar variations.) 

J. Oaophya. Pas., Blue, Papar 3*1355 


773D Flags. (Solar Irrsdlsaca) 

SOLAS HB4DUKE Y4IUTIOHB. II. AK&LTBIB tf THS 
UTUNE ULTRATIG EXT MSA8UUXUT8 CM BOARD THI AE-B 
UTELLITI 

L. Oiter (National Science Tbuodsifon. Dlvislra oZ 
AitnnunlesI Selncea, VnsUngcon, D. C. 2035G) 

Five of tha sitnaa nlcrsvlalst cbspaala (Is, Ifl. 

B. 1, Be II, Va tf) nasiurlng irrsdlaaca flactnstiau 
aa board tbs AE-8 latelllta batwaan 1977 snd 1980 hsva 
bara stodlod la detail. It Is Ihem Chat tea daily 
variations Carrs. pond Dry cle.sly to tba dally wril; 
tlnaa In sol* radio aalsalai (F1Q.7), bpt that tba OT 
data ara afflicts 4 with Berlov, and u data rareesg- 
nliad calibre tlm change, daring tha period of opara- 
tlea of tha luttuaonta. la ardor cn carract for 
rh... ebangaa, a .rati. tics I ssslyits Is Csrrisd out, 
sad a sst of carractlwa to ths zou data Is nutated. 
If, ebon carasre tba rsault log, ana aatfora, data wftb 
rocket nss.uraa.Dls (la) nd data acquired « based 
th. AM ascalllts (Ip). Finilly, n discos, tbs ra- 
saislDg dliarapiacisi. After connludteg tbst thy are 
i-i— the ovsrgll I aval of uacattslaUas, as prepoia 
■ fLMC-ordir 10-yssr caa af IDY Irrsdlaaca! dsriwad 
(ran flO.7 data. This satlnUs fnaludsa tba zillo of 
lrradlaaca lavala bstwaan tba oaxlos of aolar qtlu 
M and 21 aad tba latarvaoiog slllaa. (Solar Irrsdl- 
. sasa. EOT. ssctlllts aaaaoreasnta. flG.7, aolar active 
reglasa). 

J.-Gsaphya. Ria., Blua, Papar 141207 


Tectonophysics 

8110 Oonvoatira enrrante . ___ 

HTMIHU. UPPER KAHILB THWERATORE VARIATIONS OQHSI8TDR 
infli OBSBRVID HEAT run AM FLAT* VXLOCITia 
V, X. Hauls ISdtth snd Bpsco Science. Departrant, 

' ’ Uni vanity or Call tends, pa Angsloa, California, . 

90024) ' 

Tha rarantaa aquations snUed to )■ Mode rarax sre 
intagraMd fna Us obMrvcd mtees plus waloeltlos 
dnraward u s dapdi of 2B0 ka, creoal eg nn larerol In- 
' h—oganoltlu In danalty or vlgcoilty. Jk la. a«a tread . . 
-,b.t 83 paieant’gf kha global "c-. 

Dies * 4.0 * Id 11 w, camat froa balaw 280 ka, and that 
at tela Uval tha transfer la telly oontmetlo*. -A ' 
.'cadpanlura Mold 1 is Inferred at-dapth 280 tab* aln- 
J2IE u,. ,q*antlty'/ 1 T-T„| B . d* + nbiV^/lT-^iv^*) 

.Thare the lartgraU sra 8»er th. sjhare', fU daeialcy, 

0 W haat upscUy, V, la radial valoelty, Y 0 la a P*a- 
xnriba'd na^.andAU a Ugrraglaa aultlpltar. .Sqtaa a 
' rsaBlni frra J.) to 2i3 ara triad. Tha latensalng 
waraturo ft«W« «ra dl« lafarrgd IstairaUng the . .. 
JZgy agustfod demward using U» previously c^ru- , 

Utsd voUclty fWd- ioteBffti" «• dijart te . 

- tba units tluaa test rhsderivgtlva of tea twozatm. 

" rith raapoet to depth U srerwhara aufflalaat to detain 
the' (nlly-eanviatlAs waratura, but wit lasa than 
l MlkbaUo. A anyfaca heat. n*» b«a.d op abaamtleu . 
i Alfa! aga and tqetoalo aattlog ta uaad. • ■ • 

• Aa hritwlp* 1 infafaneaa .ret 1) tea gras tost 1«- -■ 
irsLvatuSoH ta taopareura ~1«)6-C, ocwrrtthta 
' tba too 20 tat (2) tea i rss tear advqetlon, «aio C/Ny, - 

^MhS tto cap-aS ta. (>) b.^ so ta. 

'Ll" , 4— rtorea of caopaiaoiro. fro* tM oasq are 
Sradtlv* "tangoes," reaching aq butrata of ataot -600*0 
at depth 100 tal 14) below M.ta. toot trto.ter bbttaaa 


■ 1 30 FIbls TactanU. 
u Tie iraLuTioN or msomal BAiiaa 
B. Tsylot (Baw.LL Institute af Caopbyale., 
Honolulu. Hawaii, 96B21) and G. 0. teener 

Observed characterise! cs of back arc basins 
Inclndal (19 Binlliar proesam ol crustal 
accritian to n.Jor acssn basins. (2) Arc tveacb 
■ysteas without car rent ly spending beck arc 
bsslos sra In tbs asjorlty. (3) Although petro- 
graphies! ly ilallsr ta sad vlthLn tha coapoil- 
Lisn.1 rsage at aid oc.aa ridg. basalts OlGU), 
hack arc basin basalts <BA6B) .haw con.l.t.ac 
■aschralcal dlffsrsncas frra R-typa HDU, and arc 
ta n.ay raa pace i trsaslllonsl towsxdt island arc 
thole He*. ( 1AT) . (AJ DlaMact BAI8 and 1AT 
untie aourcaa say ba in eitraaaly class ptoxia- 
iey during tha ioltlsl rifting of an la load arc. 
(3) lifting of tha volcanic arc aay occur aa 
olth.r .Id. of cho lisa af sec iva volcanos. f*50 
ka), sod a.y vary frra ons side tu cha other 
sloni strike. {(/ A raansnl arc Is not si way. 
dsvslopad. (7) Back arc apresdlng aay bo Initia- 
ted above subducted lithosphac, bot with tin. 
tbs center of spraadiag algzatn. sway Ircio ths 
•re and no loog.r osarlias a Bcnioff cons, (8) 
Thnre is no ainplo carzalocion botwaaa tba riaing 
of global piste raorgaciza cions and eba fanatios 
of bark arc basins. 

Tho tezoa asia cl a. as. of aodsla prope.sd to 
szylain back see basin foraatlon sra aantl. dis- 
pLcisa, Induced i. ithenosphsr i e conviction and 
global placa kioraaclca. Bscsuie tha dr C* Lag a«- 
ch.nlta la pcovld.d by cha local soMocting I lib 
thc.l nodal a fall to axplaia tbs tcaporsl sad 
spstisl dxs tricot ion af back set bsslos. The 
third class of oodals propola tbst back szc ba- 
sin. should lorn vbausvaz global place incez- 
s ct ion. raquira dkvsrgacc. b. twain the ovsr- 

riding plain and tha traneb llaa, lha lattac 
bclcg observed loans only la s seaward direct- 
ion silh respect to s hot spot i .f. ranee fznaa. 
R owner tin tectonic aaecfng of sovarsl bach an 
basins snggastl that they rapraicnt nnrs than 
ja.t s p.salva rreponaa to biasnstfe boundary 
conditions ■ For .aaaplaa sea. dynamic back arc 
force sera, required to aova ths Haw Habridos 
Tanga snd Booth fandvlcn lore arc pi a tea xras.rd 
Blither tea local cor global oodals adaqaauly 
■pacify tea nacaizary and/or suiflelaat coadi- 
tLosj for hack arc baaia lormatloo, g bitter 
nadarausdlng of tba procas... si.oeiatad with 
lha taitistfes af rlftiog sad af subductloa Is 
required, Arc lifting and hack arc apraadiag sra 
bate secondary pbaaoxr* to aubdnctloa, but th«y 
sra alia ptlascy art a ns local pfaancaaaa, faadsa.B- 
tnllj anslDgau. to cnaclnaotsl rifting and tha 
initial apresdlng of nsjor eeasn baninn (nsrginal 
bailns, snbdactian. szc-traaefa syatana). 

Rav. Geophya . Bpica Phys. , Paper lal 1J9 


8170 Stnctura of tha llUiaiptore 

UnSTUll EXTENSIM OF LITHOSPHERE : A MECHANICAL 

MODEL FOR BASIN AND MHGE STRUCTURE 

R.C, Flgicher (Caxtar for Teclonsphyilc* , Texts 

UH University, Col lags Station, Tf 77841) and 

B. Hal tot 

To Invzitlgato tha bahavtor of tha 1 1 thaiphira 
undargolng axtchtlon, m uxa ■ liegla rheolojfcal 
mttol broadly canslstant with expert Bents) dit* 
on rock creep snd with tho nature of tha brlltto/ 
ductito trsniHion. A plastic urfdte liyor 
over) igi a lu bit rate that dateres hy power- law 
creep ufth a itreti exponant n ■ 3 and tn effec- 
tive vlieoBlty that decrHiei with depth, la 
■xlMSion thlB Mdel shew* a urong necking 
Inttibflltw, provtdad the- there* 1 grad tank it 
sufficiently lirga; otherwlBe, at Able uni fore 
extension ia Indfcited. lha predicted structure* 
dlipley unifomly spaced necks or regions of 
enhiiiced mtenilon (bsslos) Alternating ulth 
regions of radneed extern Ion {ranges). IF the 


depth to the brlttle/duCtllQ transition Is 
roughly. 10 ta. ti tu goes ted by the «x!m depth . 
of leliaic -Faulting, tho eodel yields spicing* 
for tho Inc 1 pi in t basln-ond-rangt it rue lure* of 
about 25-60 xn, In excellent agreerapt with 


observe lion. 

j. Gaophyif Ran., M, Fapar 38090? 


B170 lirMhm ef the Utfcoaffiars flleatrlaal) 

nxciiicAL coiwcttvw its ruin n is wm nuar 

t. i. HkaalttoaA (Oaaphysica drasy, bee AlssM lilleul - 
tobereteir; Wa Henan, BK. B7545), and N. E, Aaisf 
tfa hiva a ea piled both labor. tory and vorldvids rt*14 
daks «n elan tr Inal con dun tlv I ly to help radar, tend the 
pfayniael iapliraUaxa ef deep andlsl ulaalrto*) pro- 
files. Rag 1 oral hook flee v*a used to oaolgs traps re- - 
tnzsa Io saeh Is jar ta regional electrical ooudnolivlky 
»o4tloi vs avoided thora data (hare pntely cootabtlva 
bait nor suggested brapbrataraa . note thu' about 
IGOO’C, aabstwtlslly hi aha r than noUlin - laa p ars tares 
odd outside ito range of validity of beak Flo* aodsla, - 
Tba raanltlag plots «f log ogaduotlviiy a *0 1/? 
deaeoalrtU that ryoa lev oonduotlvlty layers (tots) 
have oped oatlvi I)#* adverol orders of aagoitede higher . 
tbu .dry leboratorjr asajilM-aad -that the data ora M : 
represented by straight- Ms* fits, To addlitaN, 
taetaniaelly sotivo regtaoa qbo. ayalaoatlopllp higher . 
enadvoHrltlta l*ta‘ do afalald grqaa. SoOewsa volskile* 
are asuailp.lMt la Is bora lory Manurramta ui their 


